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S, NEWS AND INTERVIEWS. 
yeep asserted that the personal mag- 
the wearer has an influence upon 
ng of a watch. In support of the 
a case is cited of an employé of a 
mpany, aman of strong personal 
n, who has had many peculiar ex- 
with watches. After he had car- 
ch for any time it began to run in 
erratic manner. It would not gain 
many seconds a day, as an imper- 
h generally does, but it would run 

hour and behind the next without 
e regulator. Eventhe most costly 
ter would become untrustworthy 
g in contact with bis person for a 
iough it would not vary a second 
g removed from his influence. 





Cincinnati people have been be- 
to believing that the planet Venus 
ense electric light over Chicago. 
noati Post observes that ‘‘ even the 
used by the Windy City to adver- 
e” 





1as been agitated recently by the 
yn of astory that Thomas A. Edi- 
ld to the German Government an 
invention which was guaranteed 
y whole towns at the distance of 30 
\ reporter for the New York Sun 
that Mr. Edison left his home in 
Park last week for a few days’ 

it his laboratory it was said that 
no foundation in fact for the re- 
bh has worried the Parisians. The 
‘f the laboratory said that the story 
ared in a Paris magazine two months 
an excitable Frenchman wrote to 
un at that time to know what it all 
He got an answer to the effect that 
was a fabrication. It is thought 
article was based on a statement 
Mr. Edison when a war between 
try and Chili was threatened. He 
d then that streams of water charged 
tricity could be thrown on the ships 
1emy to the discomfiture of the 
nd from this it is possible that the 
il electrical machine has been 


r exhibition of the aurora borealis 
e in New York city about 9.80 p. 
evening of the 20th. The display 
» brilliant as that of the previous 
but it was equally as beautiful. 
rthern sky appeared_an elongated 
ile green haze blending toward the 
ito light orange and then into pale 
purple. Perpendicular shafts of 
upward now and then across this 


colors, 


steemed London contemporary, 
, prints the following: ‘A work- 
recently had an accident in an 
ight station has written to the man- 
mg letter laying his case before 
winding up with, ‘I am very 
have to tell you that I fear that the 
10t passed. I often feel somehow 
accident will shorten my life by 
ig considerable. For the present, 
st leave myself in your hands and 
safe keeping of Almighty God, for 
ures us that He is our Shepherd and 





we shall not want. I used to put in 60 
hours per week, and got on the average 
5d. an hour. I might say here, Sir, that 
since my illness 1 am 12 pounds lighter in the 
scale than I was before.’” 





‘‘Electric railway building is on the 
boom,” said Dean, who is prom- 
inently connected with the McGuire Manu- 
facturing Company, the well known street 
railway truck builders. ‘‘ Last year the 
priocipal activity was apparent in the West, 
while the present season shows that the 
East is bustling for electric railways. I 
tell you this is the banner year for electric 
railway building.” 

——_—— 


Exhibition of Electrical Apparatus. 


In connection with the annual meeting of 
the American Electro-Therapeutic Associa- 
tion, to be held October 4, 5 and 6, 1892, at 
the New York Academy of Medicine, 17 
West Forty-third street, an electrical exhibi- 
tion will be held. The following circular 
in reference to the matter has been issued: 


The committee of arrangements have de- 
cided to have an exhibit of medical electrical 
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A Large Joulemeter. 

The Compagnie Anonyme Continentale de 
Paris has recently turned out a large joule- 
meter; in fact, the meter is probably the 
largest ever made. By large we do not 
mean that the instrument is of great dimcn- 
sions, but that the power integrated is large. 
This meter, for 2,000 amperes and 100 volts, 
of which we give an illustration reproduced 
from London Industries, is of the new Brillié 
type, and is used by the Société pour le 
Travail Electrique des Métaux, at St. Ouen. 

As the new form of Brillié meter is not 
very well known, it may not be out of place 
to explain the principles on which it works. 
The measuring part of the instrument isa 
wattmeter. The series coils are fixed and 
the pressure coil is suspended as freely as 
possible. A copper disk is hung on the sus- 
pended coil, and a system of permanent 
magnets is arranged so that motion relatively 
to the disk produces Foucault currents. As 


soon as any power is used the moving coil 
deflects. 


This makes contact and starts a 





A LARGE JOULEMETER. 


apparatus in connection with the meeting, 
and have arranged to accommodate the 
manufacturers with suitable space in a room 
adjoining that where the meeting will be 
held. They feel certain that the manufact- 
urers will see the advantages such an oppor- 
tunity offers for bringing their instruments 
to the notice of that part of the profession 
who are directly interested and for pro- 
moting the general interest in electricity and 
extending its use, and that they will be quite 
willing to contribute liberally to defray the 
expense incurred by the committee for this 
purpose. 

The choice of space will be given in the 
order of application, which should be ac- 
companied by a voluntary subscription of 
not less than ten dollars, or a promise of 
compliance on demand. 

It will facilitate the work of the com- 
mittee, if the manufacturers will declare their 
intention at once to the chairman of the com- 
mittee, Dr. Robert Newman, 68 West 
Thirty-sixth street, New York. 

Each subscriber will be furnished with a 
space 5x6 feet, which may be exceeded, if 
desired, by a proportionate increase in the 
amount subscribed. Publishers of books 
upon medical electricity are invited to apply 
for space upon the same conditions as man- 
ufacturers. An early reply is urgently re- 
quested, that every one may be furnished 
with the space required, 


small motor which rotates the magnets in 
the direction tending to bring the suspended 
coil back to the zero position. As soon as 
this is achieved the contact is broken and the 
motor slows down again. The wattmeter 
thus makes frequent confacts of short dura- 
tion, which regulate the speed of the motor 
so as to keep the moving coil at zero posi- 
tion. The great advantage of this system 
is that there is no friction to interfere with 
the accuracy of the instrument. Friction in 
the motor does not cause any errors, as the 
speed of the motor and, therefore, of the 
counting train, are controlled completely by 
the freely suspended wattmeter coi]. This 
meter is thus accurate, even at small loads, 
which cannot be the case with the ordinary 
motor meters, whose readings are always 
modified to some extent by the friction of 
the pivots or bearings. As this meter is 
sold at a reasonable price, it ought to find 
its way into the market rapidly. It is, of 
course, accurate for alternating as well as 


direct currents and has no frequency errors, 
and is also really an energy meter. The 
agent for this meter in England is Mr. 
G, P. Roux, 21 Bedford Place, London, W.C, 


i " 


Entered at Post Office, New York, as Mail Matter of the Second Class. 
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LIGHT AND POWER STATIONS. 


SOME HINTS TO OWNERS AND 
OPERATORS BY A PRACTICAL 
ENGINEER. 


What the Station Manager Should Avoid 
—The Smooth Tongued Agent— 
The Village Electrician—Beware of 
the Commission Man—A Plea for 
Skilled Employes. 


BY ROBB MACKIE, 





II. 


Having been called upon to examine 
mauy installations, made by various com- 
panies and to reconstruct several of the 
worst of these installations, I have, after 
making preliminary examinations, more 
often been surprised that the operating com- 
pany was not bankrupt than to learn ‘‘ we 
are hardly makiug our running expenses.” 
Asitis not my purpose to dwell upon the 
financial side of station management, a sub- 
ject which has already been fully and ably 
dealt with, I will pass directly to some of 
the causes which tend to prevent a profitable 
business, no matter how able a financial man- 
ager may have charge of the plant, and in 
doing so will give a few suggestions as to 
the methods to be avoided by owners of 
central stations, or those contemplating 
building them, and to the rank and file of 
central station men, as to things they must 
watch on the one hand and steer clear of on 
the other, in the general bandling of the ap- 
paratus in their care. The owner I have 
always found interested in any discussion of 
these subjects, while the operator, when not 
so conceited as to think ‘‘he knew it all,” 
is ever ready to listen to suggestions when 
made in a proper way by those who have 
had the advantage of wider experience. 

First, then, as to the prime causes which 
lead to much of the difficulty and wherein the 
owner is chiefly blamable for the fact that 
his plant does not pay. These are the 
questions to be discussed in this paper, 
leaving the others of equally great impor- 
tance to be discussed as they naturally arise 
in a further examination of the subject. 
Messrs. Smith, Jones & Brown, all of them 
active and progressive business men, seeing 
the advantage gained by the introduction of 
electric lights, street cars, etc., in their neigh- 
boring towns, decide to build a plant in 
their own city. After making a so-called 
‘‘ investigation ” of the matter, often assisted 
by some local ‘‘ potterer” or amateur elec- 
trician, who has absolutely no real knowledge 
of the subject, during which they gain a 
smattering of the subject, they conclude to 
organize a company and secure bids for in- 
stalling the ‘‘ plant.” 

They proceed with great caution, often 
trusting to the aforesaid amateur, to secure 
a charter, and then are surprised to find that 
one by one the ubiquitous agents of the 
manufacturing companies come into town 
and fairly drive them to distraction in their 
efforts to sell their special make of appara- 
tus. 

Do not be surprised that the “‘ cat is out of 
the bag,” gentlemen, for the issues of nearly 
every one of the electrical journals follow- 








294 


ing your filing of incorporation papers con- 
tained an announcement about as follows : 

“Jayhawkerville, N. J.—This city will shortly have 
an electric plant installed by a local company, of 
which Mr. Jones is the leading spirit.” 

Immedfately upon reading this, each one 
of the manufacturing companies proceeds to 
instruct an agent to go on the ground. 

The agent who “‘ catches on ” to the local 
amateur electrician (if he be employed by 
the company) is usually the one who gets 
the plant. 

It may be that the seeds, instead of being 
sown as above outlined, are planted by an 
agent who comes into the city and ‘‘ works 
up the deal,” while sometimes the ‘‘ deal” 
is worked by a local schemer who has notb- 
ing to lose and everything to gain, who by 
his glib talking induces other and more con- 
servative men to take stock in his company. 

If it happens that some ‘‘sharper” is at 
the bottom of the business, the gentlemen 
taking stock in the company will be led 
along a pathway about as follows: 

IIe will assert so positively that he is the 
only man who understands this particular 
situation sufficiently to lead them to success 
in this business, or that his system is the 
only one that will work under the ‘‘ peculiar 
conditions” under which it is necessary to 
operate, etc., etc., that before long the com- 
pany will accept him at his own valuation 
and believe all he says. 

If he is not working for the position of 
manager or ‘‘expert,” he, nine times out of 
ten, has some friend who will be ‘‘ just the 
man to fill the position,” and by this and 
that argument convinces the company that 
the only system worth considering for a 
moment is the ‘‘ No armature electric sys- 
tem,” while ‘‘ there is absolutely no sense in 
paying a high price for your steam plant, 
when you can get the ‘shaftless engine’ for 
less than 50 per cent. of what the high 
priced fellows rob you of!” Boh of these 
are represented to be “‘ first class” and ‘‘as 
good machinery as is on the market to-day !” 
‘* Now, gentlemen, if you really want to buy 
a ‘bang up,’ A No. 1 wire, just place your 
order with the ‘ Undertaker’s’ Wire Com- 
pany, who make an insulation second to 
none on the market,” and so on and so fortb. 

The company blindly obey, failing to real- 
ize that there is every reason to believe that 
on every bit of the material he so loudly 
praises he is receiving a commission when- 
ever he succeeds in making a sale. The 
construction of the plant goes on to so-called 
completion, and everything is pronounced 
ready to start up. 

Amid the flare of trumpets and general 
jubilation the lights are turned on and the 
local press teems with congratulations of 
the public in general and the promoters of 
the company in particular, and dwells upon 
the future prosperity of ‘‘ our city, now that 
she bas a crown of sparkling diamonds at 
night and a net-work of wires by which this 
most subtle energy of electricity is sent 
broadcast throughout our town to obey the 
behests of man,” etc. Sofarso good. All 
does go well for a time, but sooner or later, 
and generally sooner, customers begin to 
complain about the burning of the lamps, 
or the running uf the motors, or that ‘‘ the 
lamps do not burn as long as they should be- 
fore they get dim,” or that ‘‘my lights are 
never bright till after nine o’clock,” and so 
on without end. The moutbly coal bills will 
run away up above the figures submitted by 
the agent ; the ‘‘expert” in charge finds it 
absolutely necessary to have more help to 
enable him ‘‘to keep the plant running”; 
the difference between the cost of operation 
on the one hand, which is greatly in excess, 
and of the income on the other, which is 
far below the ‘‘ estimates,” cause no end of 
discussion. Investigation proves that the 
coal 7s burned under the boilers, that you 
must have more help, as your “‘ expert ” can- 
not work 24 hours daily, and convinces you 
that Mr. Sharper—well, let us be easy and 
say—miscalculated when figuring with you. 

Little by little you gentlemen of the com- 
pany have your eyes opened to the true 
state of affairs and then when you do fully 
appreciate it go to work rashly, cuttiog 
down here and there in a vain effort to make 
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the company pay by reducing expenses. By 
this means the condition of your property is 
allowed to run down and get into worse and 
worse shape. 

Engine repairs, dynamo repairs, etc., etc., 
become a constant source of expenses, ar- 
matures burn out and from one cause and 
another your lights are out and you are sub- 
ject to heavy deductions from your bills on 
account of ‘‘ outrages” and ‘‘ bad service,” 
one ‘‘ trouble” follows fast upon the heels 
of another until you fairly long to get hold 
of that agent and, disgusted, you lend echo 
to the cry, ‘‘ there is no money to be made 
with an electric station.” Instead of going 
to work in a sensible business-like way to 
overcome the difficulty, you content your- 
self with grumbling about this ‘‘ mysterious 
business that no one understands.” 

This is not afancy picture, as many who 
read the foregoing will be able to vouch for 
but the stern reality as gathered from plants 
that I have had occasion to reconstruct, 
which upon investigation proved to have 
been constructed in some such way as the 
above. 

Messrs. Smith, Jones and Brown are all 
men of undoubted business sagacity, each 
one having built up a good business in his 
own special line by carefully following busi- 
ness methods. One in his bank, another in 
his wholesale warehouse, a third in his retail 
store ; close, shrewd and watchful, each one 
has, by selecting with judgment the men 
they do business with and the men they 
have about them in positions of trust, built 
up his business to a successful point and yet, 
after all these years of training and hard 
knocks, they deliberately commence as seri- 
ous an undertaking as any they ever 
were connected with and go into it without 
using the first ordinary precautions they 
would take in buying a pair of shoes for 
their five-year-old boy. 

Often the plant is one in which they have 
installed the very best machinery that could 
te bought, and then put it in the hands of 
some so-called ‘‘expert” who has not suffi- 
cient knowledge of the business to keep his 
apparatus or his lines in good condition or 
enough business ability to operate a peanut 
stand. And then they wonder why the 
plant doesn’t pay, or why there is so, much 
‘*trouble” on the lines, or how it is possible 
that they have killed a couple of horses and 
maybe a man when their neighbors have 
been ‘‘so very fortunate.” 

Gentlemen of the electric company, as I 
stated almost at the outset, it is all your 
own fault in that in the first place you did 
not apply ordinary business methods to this 
undertaking and afterwards have gone on 
blindly trusting to some man, good and 
faithful, perhaps, whois no more fitted to 
operate your station than to teach Hebrew 
theology. You are learning, many of you, 
that there is more ability required to run an 
electric plant than that called for to firea 
boiler and start an engine and to go around 
placing carbons in the lamps. Look to the 
men in your stations and see that you have 
capable, careful men there, and if you have 
not, don’t delay making a change that will 
put them in position. 

There are plantsin operation to-day that 
I know of in charge of second rate men that 
if put in proper hands would pay a very 
handsome profit and, on the other hand, 
plants which have been overhauled and put 
in good shape and are now paying, where 
before they barely met expenses. 

As is well known, there is no mystery 
about this business; to-day it is as plain and 
straightforward a piece of engineering and 
business as is the building and operation of 
any one of the manufactories requiring 
skilled labor. It would be considered little 
short of lunacy fora man to undertake to 
operate a gas works or rolling mill] or iron 
foundry with cheap, unskilled men; so it is 
as great foolishness to undertake to operate 
an electric plant with untrained men. 

It isa useless waste of money to put a 
plant in good condition and then turn it 
over to incompetent men torun. But after 
the plant isin good condition see to it that 
your men are able to keep it in proper shape, 
for in this way only will your investments 
be made on a sound basis and one which 
will almost without fail return a fair annual 
dividend. It is not only the station men 
that must understand the business, but the 
management which should study the ad- 
vances made from time to time, and take 
advantage of these whenever they prove to 
be in the right direction. Itis not always 
an easy thing for the manager to decide as 
to these, but he has always a means for 
learning the full value of these, and he 
should avail himself of his opportunities at 


all times, 
(To be Continued.) 


The Government Time System in its 
Relations, Practically, to Rail- 
road Matters. 





READ AT THE ELEVENTH ANNUAL MEETING 
OF THE ASSOCIATION OF RAILWAY TELE- 
GRAPH SUPERINTENDENTS, DEN- 

VER, COL., JUNE 16, 1892, 

BY PROF. W. A. GARDNER. 





It is unnecessary to-day, and before you, 
to dwell on matters which ten years ago 
could have been profitably discussed. The 
‘electrical distribution of time,’’ commenc- 
ing a half century ago as a possibility, and 
passing through the stages of experiment, 
has become an established fact, intimately 
related to all practical affairs, and, above all, 
to transportation. 

I shall not trespass on time or patience 
with description of systems and devices ex- 
perimented with in the attempt to accurately 
transmit electric impulses for marking time. 

I shall restrict myself to the United States 
government system adopted after many years 
experiment with other plans and mechan- 
isms, and which, since its adoption, has given 
satisfaction to all parties receiving and de- 
pending on ite signals. 

More particularly, I will aim at those 
phases in which you are interested, namely, 
the government system of time, in its prac- 
tical relations to and its bearings upon rail- 
road affairs. 

I do not profess to be acquainted with 
railroad management, not even that part 
relating to time service. But, perhaps the 
man at the observatory may call attention 
to things of interest and importance. 

I shall briefly speak of, first, the advan- 
tages incident to a single, central standard of 
time; secondly, the history of the government 
time service; and, third, the advantages 
incident to the government system, which 
qualify it to be a standard of authority. 

The first great step toward the possibility 
of providing for exact similarity and uni- 
formity from a single central source was 
taken when the railroads of the country 
adopted what is now known as ‘“‘ standard 
time,” that compromise based upon the time 
of a few meridians, and now universally in 
vogue. Prior to that it was the practice, and 
perhaps, a wise one, that each of a large 
number of sections or areas of the country 
should depend upon some local observatory 
more or less advantageously situated within 
that section or area for the supply of time 
signals. Under the old system of measur- 
ing time by local meridians there were so 
many local times at any one absolute instant 
that confusion and error were always inci- 
dent to the attempt to traaslate the time of 
one locality into that of another. And 
hence the area over which a signal could be 
distributed was necessarily limited. 

But the reducing of the numberless differ- 
ences of local times into the few differences 
of railroad standard time has completely 
revolutionized affairs in this respect; and 
now, under the present system of railroad 
standard time, the possibility of universal 
accuracy is in favor of having a single source 
of observation and transmission. And that 
this is the fact is fast becoming understood 
and appreciated, as is shown by the increas- 
ing disposition on the part of railroads and 
other time signa) recipients to ask for a uni- 
fying of the initial steps, or observatory pro- 
ceedings, and a simplifying of the instru- 
mentalities of transmission. 

The people are fast concluding that about 
as much of their safety and as many of 
their interests depend upon an accurate and 
uniform standard of time, asupon standards 
of area, volume or weight, and, too, depends 
on some standard which shall be wnzversal. 
Boston, New York, Cincinnati, Chicago, St. 
Louis, San Francisco, can, doubtless, each 
furnish a perfect standard for a gallon or a 
yard for the reference of its locality. But, 
somehow, different centers for standards are 
no longer popular and nation-wide unifica- 
tion in such matters seem to be the inevita- 
ble objective point of the times. 

As well regulated communities have here- 
tofore taken cognizance of and established 
their standards of feet and inches, and gal- 
lons and quarts, so the time is fast approach- 
ing when they will establish the criterion by 
which the day and hour shall be measured. 

In the period of stage coaches and sailing 
vessels, one asked his neighbor, ‘‘ What is 
the hour?” But the rushing steamer and the 
whiz of the locomotive have changed it to 
‘What is the time?” The error of 10 
seconds with the ‘‘ Limited Express” carries 
greater danger than the error of an hour 
with the coach. 

Let me quote a word from the New York 
Herald of August 17, 1885: ‘Since the 
railroads of Canada and the United States 
adopted the meridian system of fixing time 
between the 60th and 120th parallels of 
longitude the necessity for standard time 
has become general. Formerly the dropping 
of a (time) ball solely benefited dealers in 
and repaixers of watches and those who had 
chronometers to test before going to sea. 
It amused a good many to see a big black 
ball released from its moorings by means of 
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electricity, but now the matter of standarg 
time has got to be so important to ev« TY sec. 
tion of the country that at the next session of 
Congress an effort will be made to secure 
an appropriation for communicating jt tg 
every large city in the States. From jjg 
value to seafaring men and maritiine Ports 
it has passed to the great railway system of 
the United States and Canada. It coverns 
the railway mail service, the hour for clogip 
the mails, and now it is asserting itself jp 
———— centers as the only reliable source 
of determining sales and purchases of stock 
and merchandise. It will be as ess-ntia) tg 
the regulation of banking hours and !husinesg 
transactions as clocks and watches sow are 
in the daily dealings. 

‘‘The question is naturally ask), what 
is standard time and what advani:ge has 
Washington over New York or any large 
city that the signal should be sc:t from 
here? Are the timepieces better bh re than 


elsewhere? To begin with, it is not » matter 
of clocks or watches. 
‘““The observer sees that both these 


clocks (the man time and the tran::nitting) 
run so exactly that a few minutes be ore the 
time signal is to be transmitted they beat ip 
unison as though but one cloc’ That 
signal is to be 12 o’clock, not a half «ra fifth 
of a second out of the way, but une: :ivocal. 
ly 12 o'clock, as though a voice f:om the 
starry firmament proclaimed it throughout 
the land. It is 12 o’clock on t::e T5th 
meridian, one o’clock on the 60th © ridian, 
11 o’clock on the 90th meridian, 1° o’clock 
on the 105th meridian, and nine 0’ ‘ock on 
the 120th meridian, that is in the order 
given: Washington, Halifax, Chicas», Oma- 
ha, Cheyenne and San Francisc:. In a 
word, it takes a skilled force, a great ob. 
servatory, with its costly instrum: ts and 
numerous astronomical clocks and all the 
improved machinery and auxiliaries, ‘o daily 


determine with unerring accuracy ‘ie zero 
of time for this meridian, which is 12 »’clock. 
This is why Washington, through ‘‘\e gov- 


ernment’s great observatory, is best «..uipped 
to give this signal.” 

The government observatory at \\ ashing- 
ton was primarily intended for t)\'s very 
matter, namely, to provide a time <ervice, 
and from its inception its work bis been 
largely devoted to that purpose. Among 
the instruments of precision, of whic): it bad 
the custody, none were of more im) ortance 
than those of the chronometer class, belong- 
ing to the navy. From 1844, conti:uously 
to this date, all United States vessels on go- 
ing to sea have been furnished ‘yy the 
observatory with their chronometers and 


charts. So thoroughly had this serv ive been 
developed in the course of 40 yeurs that 
Commodore Belknap, in reporting, :\s to the 


functions and work of the observatory, to 
the National Academy of Sciences, s' uted as 
follows: 

‘* What the observatory does for t!c navy, 
and to do which the service must always 
have a place, may be seen in the fo!lowing 
resume : 

‘* First. It rates all the chronomeicrs that 
are used in the navy, the care of wich re- 
quires the services of two officers, w!iile two 
more are occupied in keeping the e:rors of 
the standard clock with which the c}:ronom- 
eters are compared. 

‘‘Second. It tests all chronomete:s tbat 
are offered for sale to the navy. It; appli- 
ances for this work are the very (st, and 
the result of its competitive trials hae been 
to advance the standard of these in.;,ortant 
instruments, upon the reliability of w sich so 
much depends. 

‘‘Third. It furnishes the naval ‘ations 
and the hydrographic offices daily noon sig- 


nals, by which the navigators of vess '!s cab, 
on the eve of leaving port, obtain c: mpari- 
son with the standard clock. Its ap; iances 
for this branch of the work are the est in 


the country, and no other institution has 
been able to furnish such accurate signals, 
nor is it likely that there will ever be « suc- 
cessful rival in this field. 

‘Fourth. It drops time balls in the several 
ports by which the same facilities are offered 
to navigators. This service is of imp rtance 
to the mercantile marine also, but is «trictly 
a function of the naval observatory, t» dupli- 
cate the work of which is entirely uneces- 


sary. 
7. * * * 7 


‘‘Sixth. It inspects all instrumen‘s used 
in navigation of our vessels of war before 
they are accepted, and it also overhau's them 
before they are reissued for service. 

“Seventh. It employs and trains naval 
line officers, familiarizing them witli astro- 
nomical formule, and we are thus making § 
reserve from which to draw in case of aby 
astronomical] work being required.” 

Why I quote this report will be apparent 
later on. tt shows that from incipievcy the 
government observatory bas had peculiar 
facilities for providing an exact standard 0 
time. Its time work has always been related 
to navigation; first, through its rating and 
correcting navy chronometers, and, secoD?, 
by being daily sent telegraphically to impor: 
tant seaports, where, through time balls apd 
otherwise, it is used by merchant marine 
ship masters in rating instruments. 

In short, for upwards of a half century, 
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overnment observatory has provided 


u 
= } ping interest with the exact time. 
Thus the influence of that observatory in re- 
spect to standard time is more widely estab- 
ished than that of any other. 

Now, when the writer became connected 
with the government observatory, some 
3) years ago, its time work was as yet re- 
stricted (o navy instruments. But shortly 
after the commencement of that connection 
he became impressed with the importance 
of extending this service of a standard time 
to make 1! available to transportation on land 
as wel! as to navigation. Through many 
years he tested all then known systems, but 
was co pelled to devise and adapt special 
jnstrumcuts. And his ultimate purpose was 
continu ily the assisting of railroads in hav- 


ing a uviform standard of time if possible. 
Thos: sufficiently curious can follow the 
» stages by reading the bureau’s 


succes 

.apnua! reports. As early as 1867 the Secre- 
tary of ‘ie Navy reports the following con- 
cernins (he government observatory: 

“Tho time at noon, 7 A. M. and 6 P. M., 
is tran. \itted by telegraph to stations in the 
city (\\ .shington), and at noon by the dif- 
ferent ‘nes to the northward, eastward and 
westw.:dand as far South as Texas. Mr. 
W. F. --ardner is now engaged in arranging 
telegr:: Lic connections for controlling the 
clocks \ the Navy Department.” 


In |. J9 the secretary reports: 

“'T cre are three lines of telegraph run- 
ning © :| of the (observatory) building. The 
first runs to the Navy Department, 


wher: controls a clock. Correct time is 
thus f: :nished to the department, the work- 
ing of e apparatus continuing in all re- 
spects satisfactory. The second line of 
telegi runs to the Washington fire 
alarm egraph office, and is used to furnish 
corre time tothe city. It puts us in con- 
nectio with the fire bells, and is used to 
furni- correct time to the city by striking 
time! ‘Isat7a.M.,12M.and6p.m. The 
third ine of telegraph belongs to the 
West Union Telegraph Company. By 
mean of it are distributed the time signals 


which: serve to regulate the clocks of nearly 
all th railroads in the Southern States. 
They .re sent to the B. & O. R. R., Balti- 
more ‘ity, and all other principal cities on 
their nes as faras New Orleans. By the 
kind of the Western Union Telegraph 
Comp: iy, we have had the free use of their 
wire 

In +76 the secretary reports (using the 
words »f Prof. E. 8. Holden) as follows: 

“'T > distribution of the time signals 
(those of the naval observatory at Wash- 
ingt to railroads, etc., is a most import- 
ant ni ‘ter. In the opinion of many experi- 
ence! ind prominent railway officials, it is 
quit isible and very desirable for all rail- 
way be operated by one common time, 
and t!. first step toward this is plainly the 
certai: \y that the time signals which are nc w 
regul.riy sent from the naval observatory 
—" ich each railway station once daily 
at le 

’ ears later the secretary states: 

. time service continues to increase 
in po: larity, and its usefulness is daily be- 
comic» more apparent to the public as the 
sphe f its operation is extended. The 
neces ‘y for uniformity of time demands 
an ac urate standard such as is furnished by 


the ervatory. By act of Congress the 
time »f the 75th meridian is the standard 
for t). District.” 

It '- unnecessary to quote from later re- 
ports. The wonderful expansion of the 
government time service in the last few 
year. urnishes its own record, which can be 
easily read by all. 

Av. ng the roads which have for a num- 
ber years been continuously using the 
time -tandard of the government are the 
follo. ‘ng: Richmond & Danville, Norfolk 
& W «tern, Atlantic Coast Line, Cape Fear 
& Y» ‘kin Valley, Lebigh Valley, Richmond, 
Fred. icksburg & Potomac, Georgia Cen- 
tral, ‘hicago, Burlington & Quincy, Nor- 
folk Southern, Chesapeake & Ohio, 
Char. ston & South Carolina, New York, 
Chic & St. Louis, Lake Erie & Western, 


Balt)sore & Ohio, West Point & Atlanta, 
Ihlir Central. 
P ly their representatives here can, 


fro practical standpoint, throw light 
upon ‘he matter in hand. 

I ht also refer you to the proceedings 
of th» general time conventions of October 
12, 1s37 and April 11, 1888. At the last the 
follow ing resolution was adopted : 

_ “t-solved, That, in the interest of obtain- 
ing acd transmitting accurate time for rail- 
road purposes, it is important that close rela- 


tions should exist between the general time 


convention and the U. 8. naval observatory 
and to this end the Secretary of the Conven- 
tion be directed to request the N. D. to de- 
tail an officer to attend the regular meetings 
of this Convention.” 


With this brief review of the observatory 
and its work in establishing a standard time 
service I pass for a moment to that part of 
its equipment devoted to this work. 

There is much confusion of idea, even 
lack of information on this point. Such 
Inquiries are common as, ‘‘ Where do the 
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government time signals come from ?” and 
‘* How are they sent ?” 

There are two ofticers to keep the clocks 
correct. Observations of the stars are taken 
by them every night, weather permitting. 

As you know, all of the ‘‘time” stars 
have been observed so many hundreds of 
times that one can now ksow beforehand 
exactly the instant when any one of them 
should pass the line of his transit telescope 
to the hundredth part of a second. The 
accuracy of your standard time, after all, 
depends upon the movements of these 
heavenly bodies, and upon the accuracy of 
the observations made upon them. They 
are the ultimate, and the most nearly abso- 
lutely accurate, standard. All human con- 
trivances are merely compromises, subject 
every instant to variations from the fixed 
standard of the stars. : 

These two observers make special observa- 
tions, each upon, we will say, a single star, 
and with these before them they derive the 
exact instant of the transit relative to a side- 
real clock. Next they compare the reading 
of this clock with that of a mean time clock, 
and, by the comparison, ascertain exactly the 
error of the latter, that is, ascertain its varia- 
tion from the star standard which has oc- 
curred since the last comparison. This va- 
riation they are able to measure by the 
chronograph and other instruments (which 
we cannot stop now to discuss) to hundredths 
of a second. 

The time signals are sent out from the 
goverpment observatory at noon, the ob- 
servations having been made the night be- 
fore, and the comparisons baving been made 
in the morning as late as is practicable, in 
order to eliminate the chance of variation 
between the time of closing the comparison 
and the time of transmitting the signals. 

At afew moments of 12 o’clock everything 
is ready for the transmission over the tele- 
graph wires of the signals; first, those sig- 
nals of a preliminary or attention calling 
nature, and, finally, that one which is to 
indicate the predetermined instant, as, for 
example, the instant of noon. 

Now, how shall these preliminary and the 
final signals be transmitted? 

During the earlier years of the experi- 
ments and work of the writer at the gov- 
ernment observatory, the system was in 
vogue of transmitting them by hand and a 
telegrapber’s key; in short, by the same 
plan that was for many years practiced by 
all and is still practiced by some of the 
railroads in calling and transmitting time 
over their lines, that is, by key from some 
central office. 

But this plan had incident to it the possi- 
bility of error from what the scientists call 
the ‘‘ Personal Equasion.” No two human 
eyes, ears or hands are so similar but the 
scientist with his instruments of precision 
can detect marked differences in their 
powers and efforts. 

In order to eliminaie this source of error, 
the writer many years ago set about devising 
and perfecting some plan for obviating the 
intervention of the human hand at any 
point. These efforts culminated finally in 
the automatic system of transmission, which 
is now and has been for a long time con- 
tinuously employed with entire satisfaction. 

This automatic plan depends upon the 
introducing of a third clock in the series, 
namely, the transmitting clock. 

To get a view of its character, let us return 
to our two observers, and suppose that they 
have completed their observations of the 
star and the comparison of its transit with 
the sidereal clock, and the comparison of 
the latter with the mean time clock. At 
about 11.30 a. M., the difference between 
the time of the mean time clock and the true 
sidereal time having been exactly found, the 
latter is, by addition or subtraction, applied 
to the third or transmitting clock. Assume 
that the mean time clock is #5, of a second 
slow, and the transmitting clock 5, of a 
second slower than the mean time clock, 
then the transmitting clock is for a moment 
or two accelerated until it indicates a time 
7s of a second faster than the mean time 
clock, or, in other words, indicates the cor- 
rect time. Vice versa, should the mean 
time clock be fast of true time, and the 
transmitting clock fast relatively to the mean 
time clock, the former must be retarded 
until it loses a time equal to the sum of the 
differences. 

In this way the transmitting clock is 
caused for a few minutes in the day to in- 
dicate correct time as nearly absolutely ac- 
curately as is possible with human instru- 
ments. And during these few moments it is 
utilized to open and close the electrical cir- 
cuits which transmit, first, the preliminary, 
and, ultimately, the final time signal. 

The simple instrumentality which finally 
accomplishes the signal transmitting is a 
toothed wheel secured to the seconds arbor of 
this transmitting clock. Teeth are removed 
so as to cause those characteristic gaps or 
intervals now recognized by telegraphers 
universally over the United States. 

For three minutes prior to exact noon, the 
impluses are transmitted at each second, 
with the exception of the well-known gaps 
or interims. 





From the naval observatory telegraphic 
loops extend to the main Washington office 
of the Western Union Telegraph Company. 
At the latter, the signals are transferred by 
numerous multiple repeaters to a large num- 
ber of main lines which distribute them over 
300,000 miles of main and local wires 
throughout the United States. 

From this poift on, it becomes merely 4 
matter of accurate telegraphic work in order 
to get (at the most distant point and through 
the most circuitous electrical routes) an en- 
tirely automatic transmission of the signals 
from the little wheel in that observatory 
clock to receiving instruments of any sort. 

So extended has the system been that it is 
safe to say that at noon to-day that small 
wheel automatically affected the armatures 
of 20,000 receiving instruments. 

The code of signals from the naval observ- 
atory, as is well known, consists of a single 
impulse at each second, other codes, more or 
less similar, were adopted since the estab- 
lishment of this, and for each there are ad- 
vocates. It is possible that improvements 
could be made, but it must be borne in mind 
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be borne in mind that this is unlike ordinary 
business telegraphing, for if that final signal 
is lost it is impossible to regain it by the 
methods ordivarily employed to regain a 
lost signal. This final impulse leaves the 
observatory a full second in length, but at 
many distant points, to the writer’s know]- 
edge, it has on occasions been delayed in its 
commencement, and sometimes prolonged 
more than the second; errors undoubtedly 
traceable to mal-adjustment of receiving and 
repeating instruments, and as I have some- 
times thought, possibly due to the more 
delicately adjusted and variable instruments 
of the duplex and the quadruplex characters. 
These time signals are all going in one 
direction only over the wires and do not 
require instruments capable of using the 
wires in the opposite direction. And there- 
fore instruments of the simplest sort can be 
employed for advancing them from one sec- 
tion to another. And a simple switch at the 
time signaling period can cause the cutting 
out of the ordinary sets, and the inserting of 
a time set. 
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that in the early years, and almost imper- /H honogtaph Companies’ Convention. 


ceptibly, the present code became widely es- 
tablished, so that when the substitution of 
automatic transmission for the old hand and 
key system was accomplished, it was decided 
that, all things considered, the older code of 
preliminary signals should be maintained 
rather thap attempt to revolutionize in this 
respect, with the probable danger of confu- 
sion, inaccuracy and error. It is not our 
purpose to discuss, at any length, the various 
receiving instruments which have been ex- 
perimented with and of which two or three 
sorts have been largely introduced. The 
two that are possibly the most widely used 
are known as the ‘‘ Gardner” clock and the 
‘**Self-winding clock.” So far as concerns 
the reception of the synchronizing or con- 
trolling impulses, these are, or may be, es- 
sentially similar. The difference lies in the 
motive power for the clock trains, tbat in 
the Gardner system being the one which the 
experience of horologists has maintained for 
hundreds of years, to wit., gravity, acting 
entirely independently of the electric cur- 
rent, and in the other, being a battery and a 
motor. Each of these also has its numerous 
advocates. But that isa matter of interest 
rather to the horologist than to the one aim- 
ing to systematize the ultimate standards of 
comparison in obtaining correct time. Of 
these clocks many hundreds are now in use 
upon the various lines of road, and if prop- 
erly applied and cared for they furnish the 
most accurate of all contrivances for mapi- 
festing visually the accurate time at all 
periods. 

Probably marked improvements will yet 
be made, but the principal thing of interest 
here is that they provide a means for avoid- 
ing the intervention of the human hand in 
the transmission and repetition of a signal. 
With a system of synchronizable clocks and 
a proper arrangement of simple switches, it 
becomes possible to correct the most distant 
clock without error, save that due to battery 
action. 

The artificial compromise embodied in 
‘*standard time” renders it possible to au- 
tomatically regulate each and all of many 
thousands of duplicate clocks scattered over 
vast territory. For each clock, by a slight 
adjustment, can be used in any section ; that 
is, used to indicate any one of the few times 
belonging respectively to the geographic 
divisions, and duplicates can be adjusted to 
indicate simultaneously all of the several 
times. 

As stated at the outset, I do not profess to 
have a knowledge of all the details involved 
in railway time service, and will not pre- 
sume to instruct or advise in respect to its 
management. Yet, I take the liberty of 
offering two or three suggestions which may 
provoke attention, even if erroneous. 

1. So far as possible all hand work should 
be avoided, and automatic receiving and 
distributing should be employed even at the 
most distant points. Careful tests, over 
comparatively lone pericds of time, bave 
shown it practicable to transmit the signals 
over thousands of miles with a variation 
never exceeding a few tenths of a second. 

2. I suggest that after selecting the ob- 
servatory which is to be your authority, you 
receive its signals direct througbout. 

8. I suggest that, so far as possible, use 
be made of aaitomatic recorders, specially 
adjusted and exclusively used for recording 
the signals. If it be only a Morse register, 
it is advisable to use it. ith a recorder at 
every important point (such as a branching, 
distributing or repeating point), responsi- 
bility for error or failure can be lecated 
quickly and satisfactorily. 

4. I submit for consideration in the light 
of your experience as telegrapbers, this: 
That, wherever possible, the use of duplex 
and quadruplex instruments should be 
avoided, and that for the receiving, repeat- 
ing and distributing of the signals, instru- 


. ments should be temporarily substituted 


which are simple in construction, sure in 
operation and easily kept in adjustment. In 
respect to the final, or exact noon signal, this 
seems to me to be of importance. It must 





At the third annual convention of the 
phonograph companies of the United States, 
held at Chicago last month, the following 
resolution was unanimously adopted : 

Resolved, That this convention favors the 
unifying of the phonograph business 
and the consolidating of the entire interests 
of the parent and sub-companies. 

It favors the plan whereby the local ter- 
ritories shall be managed, by the North 
American Company from a central point, 
and an unrestricted sale of machines; the 
business to be pushed to the utmost and 
sales encouraged by liberal advertising and 
generous commissions ; each sub.company 
to receive upon al! machines and supplies 
scld in, or to be used in its territory, a fair 
proportion or percentage of the price re- 
ceived by the North American Company. 

ES SEE 
An American Idea as Seen by English 
Eyes. 

Our bright American contemporary, the 
ELEcTRICAL REVIEW, in a recent number, 
described a little central station on Long 
Island which, [ should think, was one of the 
most remarkable in existence. The plant 
works only nine weeks in the year, during a 
brief ‘‘Summer season.” For that time it 
has 800 incandescent lamps and 50 arc lights 
going, the charge per 16 candle-power in- 
candescent lamp being 10 cents a night. At 
this rate there is one customer whose monthly 
bill runs up to the sum of $150. The bills 
are collected weekly, and that for the last © 
week of the season is collected in advance. 
Owing to the most excellent and careful 
management, this odd little venture pays a 
fairly good dividend.—London Lightning. 

—__—_o- ——_—_ 
A Motor Company that Pays Dividends. 

The Crocker-Wheeler Electric Company, 
New York, has been in operation a little 
over two years. Last Winter they paid a 
dividend of five per cent. We have just 
learned that they paid an extra dividend of 
three per cent. July 1 out of the earnings of 
the company. Their business has increased 
so rapidly that they were compelled last 
year to increase their capital stock from 
$100,000 to $200,000. The new stock was 
quickly sold for cash at par, all being taken 
by some of the strongest men in the city, 
whose names would be familiar to our 
readers. The officers of the company are: 
President, 8. 8S. Wheeler; vice-president, 
F. B. Crocker; secretary and treasurer, D. 
H. Jeffery. 

The business this year bas averaged sev- 
eral times as much as last year, and, not- 
withstanding their largely increased plant, 
they have been compelled to run nights to 
keep up with the orders. They make only 
high class goods, their aim being to have 
their machines the standard of their class. 
Surely it pays to do good work, for every 
good article sent out is a standing advertise- 
ment, and the Crocker- Wheeler people guar- 
antee all of their goods and thus gain the 
confidence of the purchaser, as he knows 
that if there isany defect in the motor it 
will be replaced free of charge. 

With this strong foundation and the con- 
servative management for which they are 
noted, we shall hear still greater things of 
the Crocker Wheeler Electric Company. 
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Goulds Electric Power Mining Pamps. 

The extepded application of electric power 
transmission greatly enlarges the field for 
power pump operation, and especially is 
this true in mining work, where the method 
of performing pumping by means of steam 
power is completely handicapped by the dis- 
tance which the steam has to be transmitted 
in pipes connected with the pumping 
mechanism below. Ina large number of 
mills electric pumping has made it possible 
to operate in parts of the mines hitherto 
abandoned from the fact of not being able 
to pump out the water. 

No one manufacturing company has de- 
voted more time and attention to the correct 
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stand heavy strains and pressures. Fig. 4 
shows an application of this pump. 

The borizonta) triplex electric mine pump, 
shown in Fig. 3, is a most popular style, the 
machine being self-contained and ready to 
go on the mine tracks to any point desired. 
The general construction is the same as 
that of Fig. 1, and is solid and substantial. 
The frame is strongly tied together, and may 
be furnished without wheels, adapted for any 
mounting. It is especially designed for 
operation in horizontal drifts of mines for 
pumping water back to the base of the mine 
shaft. 

Fig. 4 showsthe pumps illustrated in Figs. 
1 and 2 automatically pumping water from 


Fria. 1.—Gounps’ ELEctric MinE Pump For Heaps BEetow 350 FEET. 


development of electric power pumps than 
The Goulds Manufacturing Company, of 
Seneca Falls, N. Y. This company is a 
thorough believer in the isochronous dis- 
charge principle, and to this fact may be 
traced the high efficiency of its pumping 
apparatus. We present herewith illustra- 
tions of several types of Goulds pumps that 
have met with a successful reception by 
users of power pumps. 

Fig. 1 shows a triplex electric mine pump 
for heads below 350 feet. It has an exten- 
sion bed-plate to receive the motor and is 
especially designed to meet the requirements 
of mine pumping. Itis built with phosphor 
bronze plungers, bushed cylinders and 
glands, to resist the action of sulphuric acid, 
which is often encountered in mine pump- 
ing. The pump is easily taken apart and as 
easily assembled, a fact which makes its 
installation in difficult places comparatively 
easy. Fig. 4 is an illustration showing an 
application of this style of pump. 


— 





the base of the mine shaft to the sump, and 
from this point to the surface. The float is 
placed in the sump, which automatically 
controls the operation of the pump. When 
the level of the water falls below a pre- 
determined point, the pump is stopped; 
when it raises again, the pump is started. 

Fig. 5 shows the horizontal type of pump 
mounted onatruck pumping water from 
the drift back to the base of the mine shaft. 
This pump is especially designed and con- 
structed to goin shallow cuts, and is made 
in either the horizontal or vertical type, ac- 
cording to the height of the drift. 

With such a variety of pumping apparatus 
as The Goulds Manufacturing Company 
furnishes, it should be easy for mine own- 
ers and othersto make such a selection as 
would render profitable the working of old 
flooded mines and the economical sinking of 


new shafts. 
— ee 


“‘Honor to Whom Honor is Due.” 
We are requested by Queen & Company, 
of Philadelphia, to mention that the cable 
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Fic. 3.—A Porunar STYLE or GouLps’ TRIPLEX ELEcTRIC MINE Pump For ELE- 
VATIONS TO 300 FEET OR EQUIVALENT PRESSURE. 


For sinking new shafts,or pumping out 
old ones which have been flooded, the verti- 
cal triplex mine sinking pump, shown in 
Fig. 2, has been designed. It is a modifica- 
tion of the pump illustrated in Fig. 1, in 
which the motor is placed on top of the 
pump so situated as to present the smallest 
possible cross section of area. It is provided 
with tie rods, so that it may be lowered into 
the shaft by a windlass. All moving parts 
are protected by covers and suction can be 
made either at the side or bottom of the 
pump. The discharge is vertical. The best 
material is used in the construction of this 
pump and all working parts are made to 


testing keys illustrated in our issue of the 
2d inst., were suggested to them by E. W. 
Stevenson, electrician of the Brush Elec- 
trical Illuminating Company, New York. 
Mr. Stevenson has had wide experience in 
such matters, and, hence, knows probably as 
well as any one what the actual requirements 
are. He has used a set of keys similar to 
those Queen & Company make for some 
time past, with very satisfactory results. 
=: oe 

The Postal Telegraph Company now 
uses a portion of the Delamater block in 
Meadville, Pa., and will transfer its repeat- 
ing office from Olean to that place, it being 
the most central point between New York 
and Chicago. 











Southern Bell Telephone Officials 
Meet. 


A meeting of the superintendents and 
managers of the Southern Bell Telephone 
and Telegraph Company was held on the 
13th and 14th insts., at Asheville, N. C. 

This meeting was the first of exactly this 
kind that has been held in the history of the 
company. 

The object of the meeting was to impart 
some instruction upon details of the busi- 
ness common to all the exchanges, large and 
small, to enable the managers from remote 
points to become acquainted with each other, 
and to promote a feeling of common interest 
and ambition. 

Messrs. Thos. D. Lockwood and Geo. K. 
Thompson, of the electrical staff of the 
American Bell Telephone Company, were 
present, and gave interesting lectures. 
Papers were also read by several of the 
Southern Bell force. The Southern Bell 
officials in attendance were: D. I. Carson, 
general superintendent, New York; D. G. 
Black, special agent, New York; J. A. 
Watton, electrician, Atlanta, Ga.; C. E. 
McCluer, superintendent first division, Rich- 
mond, Va.; W. C. Hutt, foreman of con- 
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H. P. Watson, Mobile, Ala.; J. M. Acker. 
man, Pensacola, Fla.; B. F. Dillon, Jacx. 
sonville, Fla ; F. H. Walker, St. Augustine, 
Fla.; H. J. Rowe, Tampa, Fla. 

About 12 hours were spent in session work 
on Wednesday and Thursday, after which 
came a drive around the beautiful suburbs 
of Asheville and a dinner in the eve: 





ing, at 
which speeches were made by Mr Lock. 
wood, Supt. McCluer, Supt. Easter!in ang 
others. 
Governor Flower Gives $1,000 to the 
New York Press Club. 

The executive committee of the | ilding 
fund of the New York Press Club or: anizeq 
at Manhattan Beach Monday evening by the 
election of C. O’C. Hennessy as chairman, 
W. J. Arkell as treasurer and Char'es W. 
Price as secretary. Arrangements !or the 
immediate issue of a handsome pros) e¢ctus, 


detailing the objects of the club, wer. made 


Fie. 2.—GouLps’ TripLex Evticrric Mrne Sinkina Pump ror HEAps Bel 
500 FreEr. 


struction, first district, Richmond, Va.; C. P. 
McCluer, district inspector, Richmond, Va.; 
J.D.Easterlin, superintendent second district, 
Atlanta, Ga.; J. A. Owen, foreman of con- 
struction. second district, Atlanta, Ga.; I. 
O. Utsey, district inspector, Atlanta, Ga. 
Managers of telephone exchanges were 
present as follows: R. B. Rood, Richmond, 
Va.; P. H. Sullivan, Alexandria, Va.; J. 
W. Crews, Norfolk, Va.; E. V. McIntyre, 
Petersburg, Va.; H. M. Wright, Lynchburg, 
Va.; R. L. Wright, Roanoke, Va.; H. O. 
Eanes, Danville, Va.; G. H. Glass, Raleigh, 
N. C.; E. T. Coghill, Wilmington, N. C.; 
C. W. Thornburg, Asheville, N. C.; C. 8 
Rigby, Jr., Greenville, 8. C.; W. H. Gallo: 
way, Columbia, 8. C.; J. M. Fogle, Charles- 
ton, S. C.; R. A. Long, Beaufort, 8. C.; W. 
K. Meeks, Brunswick, Ga.; R. H. Polk, 
Savannah, Ga.; D. J. Murphy, Augusta, 
Ga.; C. H. Conway, Athens, Ga.; E. E. 
Bawsel, Rome, Ga.; W. T. Gentry, Atlanta, 
Ga.; T. L. Ingram, Columbus, Ga.; C. E. 
Shephard, Americus, Ga.; Y. C. Rust, Al- 
bany, Ga.; M. C. Thomas, Eufaula, Ala. ; 
J. B. Denoon, Charlotte, N. C.; B. A. 
Moore, Huntsville, Ala.; J. A. Haley, Deca- 
tur, Ala.; J. W. Walker, Florence, Ala.; R. 
L. West, Birmingham, Ala.; W. H. M. 
Weaver, Anniston, Ala.; C. D. Rogers, Sel- 
ma, Ala.; W. M. Bailey, Montgomery, Ala ; 


and many plans discussed. Messrs. Hen. 
nessy, Arkell and Price then visited the 
Oriental Hotel to present their res;. cts to 
Gov. Flower, who is an honorary member 
of the club. The Governor said that ‘ie was 
delighted with the new building proj: t, and 
expressed his desire to aid it in ever, way 
possible. He authorized Treasurer »rkell 
to put him down at once fora donat.on of 
$1,000 to the preliminary fund. 

es —o 

What the Trolley is Doing i: 
Springfield. 

The effect which the extensions o! the 
electric street railway are haviug upo. the 
value of real estate in the outskirts o! this 
city is already very apparent. In ev«ry di- 


rection new streets are being laid out, .ouse 


lots are plotted and building is goi'g oD. 
Property which two or three years ago 
seemed too far away from the business por- 
tion of the city to be available for residence 
is brought within 15 minutes’ ride vy the 


electric cars, and hundreds of peopie are 
pushing out to find homes in quiet and ))leas- 
ant locations. Moreover, the improved facil- 
ities of transportation are drawing strangers 
to the city from less favored places. A bus- 
iness man who has fitted up a dozen new 
houses with pipes, furnaces, etc., says that 
the demand for houses is remarkable, and it 
isa wonder to the builders where «i! the 
people come from this year.—ASprinvjield, 
Mass., Union. 


A Louisville dispatch says that the 
Western Union Telegraph Company has re 
fused to further credit the State of Kentucky. 
‘* There is no money in the treasury, and the 
June telegraph bill is unpaid.” 
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HOT WEATHER OBSERVATIONS. 
Remember that the electric fan motor is 
t as useful in driving off mosquitos and 
as in covling a sizzled brain. 
You enjoy your motor fan on your desk, 
it don’t go to your friend’s office and brag 
er him because he hasn’t one, and then 
th of you get to cussing the weather. 
irmer Dunn does as well as he knows how. 
Don’t fall asleep with an electric fan blow- 
on your head. The fan, the doctors and 
angels may be in league to give you 
eumonia. 





You never know how much you think of 
electric fan till something happens to it. 





Get the office boy to stop the fan blade 
h his finger the first day you run your 
; then he won’t fool with it any more. 





You must either stop the fan or change 
ur position before lighting your cigar. 
ie electric fan is *‘agin” lighted matches. 





Why does that one sticky fly lay low 
und the office waiting for you to stop 
ir fanso he can get in his mean work? 





Che electric fan inventor thinks a great 
il of his invention, but like the rest of us 
is fond of a sea breeze. 





\ good time to stop your fan motor is 
hen you commence to sneeze. 





it will save time if you have a little card 
inted telling how and why the fan goes. 
ve one to each of your friends who wants 
kuow ‘‘ what makes the wheels goround.” 
Electrical manufacturers should furnish a 
zen paper weights with every fan motor. 
the motor is any good it will raise Cain 
ith the papers on your desk. 





‘I call my fan motor ‘ Gossip,’” said an 
thusiast. 

“Why?” 

‘*Cause it’s always going around.” 
‘H’m. Can it blow you around the cor- 
r? I need a drink after that.” 





Editors just dote on electric fans. In the 
immer business is dull, people go away, 
t much news making, people get time to 
id, find all your mistakes, you’ve got to 
istle hardest on the hottest day to get some- 
iing your subscribers will read, and the 
ectric fan is your only comfort. Ob, I 
rgot swearing—swearing is a great edito- 
inl comfort which covers a multitude of mis- 
ps. But swearing is hot work, and the 
ectric fan is cool; therefore, editors love 
ectric fans, Q. E. D. 





Do I think anybody will read this stuff? 
don’t care whether they do or not. I’m 
iving fun, anyway. And I haven’t made 
ny puns yet, which people will be glad of. 
Now, like this: An electrical fan is a cooling 
in-cy. You can mot-or not, just as you 
ke. I know a new elec-tric. Supposing I 
ept this up? Would you swear? 

‘‘Beware the electric fan!” said Dr. 
kaggsley. 

‘““That’s just it,” replied his perspiring 
riend, ‘‘I want to be-ware the fan is.” 





I headed this, ‘‘Hot Weather Observa- 
tions,” and it'll be just my luck to have peo- 
le read it on the coolest day of the summer 
when every electric fan in town is stopped. 





P. S.—Up above here, awhile ago, I lied 
bout flies. One pestering devil is squatted 
ight on my forehead in the full wake of the 
in. He is wiggling his legs, too, and I 
lon’t like it, There, he won't 
wiggle any more. He’s dead. I used my 
hand on him. I guess he sat down on my 


brain to get the motor breeze, too. I thought 

it would take away his breath and kill him. 

Sometimes theory and practice don’t hitch. 
Untr-Poar. 


BHLECTRICAL REVIEW 


A Big Electric Railway Deal in 
Jersey City. 

Charles E. Thurston, president of the 
Jersey City and Bergen Railroad Company, 
and also president of the Newark Plank 
Road Company, says there is a little truth 
and a great deal of fiction in the reported 
plan of the Pennsylvania Railroad Com- 
pany to get a monopoly of the passenger 







Fic. 4.—Gou.ps’ TRIPLEX 
Exnectric MINE PuMP IN 
OPERATION. 


traffic from Paterson, Passaic, Newark, 
Elizabeth and other cities in New Jersey by 
means of electric roads baving their termini 
at the Pennsylvania ferry in Jersey City. 
Mr. Thurston says that companies have been 
formed to build electric roads from the prin- 
cipal cities and towns in Essex and Passaic 
Counties, and from Elizabeth, but that the 
Pennsylvania Railroad does not own any 
stock inthem. The New Jersey Traction 
Company has control of the surface roads in 
Newark. The Passaic Elevated Transit 
Company, which was incorporated recently, 
proposes to construct an electric road from 
Passaic to Newark, and thence to Jersey 
City, if arrangements can be made with the 


for each car that passes over the road. The 
Pennsylvania Railroad Company does not 
own any stock in either the New. Jersey 
Traction Company or the Passaic Elevated 
Transit Company. 

‘** We cannot tell what may happen in the 
future,” said Mr. Thurston to a New York 
Sun reporter. ‘‘These other companies 
may make a proposition to buy or lease our 


roads, or anagreement might be made, for a 
traffic charge. The subject has not been 
considered as yet. Ifa contract is made the 
Plank Road Company and Jersey City. and 
Bergen Railroad Company will simply con- 
vey the New Jersey Traction Company's 
passengers to the ferry. That is all the in- 
terest the Pennsylvania Railroad Company 
will have in it.” 


-__ 


New Sources of Platinum Supply. 


Russia has long been the source of supply 
of platinum for electrical purposes, large 
quantities of it being required in the manu- 
facture of incandescent lamps, which would 
be much cheaper if an efficient substitute 
for it could be found. Canadian platinum 
has now made its way into the market, and 
the product promises to be large in time, 
says an exchange. It comes from British 
Columbia and is met with in association with 
alluvial gold. The Tulamen district yields 
it in grains and nuggets. One firm in the 
United States is reported to have bought 
2,000 ounces within the last year or two, 
and another portion of the yield has been 
marketed in England. Time was, and not 
long ago, when incandescent lamp manu- 
facturers were giving high prices for the 
butts of old lamps, so that they might re- 
cover the platinum stems used to connect 
the carbon filaments with the outside cir- 
cuits. 





Fie. 5.—Gou.ps’ HorizontTaL TRIPLEX ELEcrric Mrinring PuMP OPERATING 
IN SHALLOW DRIFT. 


New Jersey Traction Company to get 
through Newark. The only interest the 
Pennsylvania Railroad Company bas in the 
matter is its ownership of the plank road 
from Newark to Jersey City and its con- 
trolling interest in the Jersey City and Ber- 
gen Railroad Company. 

Negotiations are pending to buy or lease 
the plank road or establish a traffic charge 


The Massachusetts Gas and Electric Light 
Commission pow consists of Hon. James 
W. McDonald, of Marlborough, democrat, 
and Hon. Forrest E. Barker, of Worcester, 
and Hon, Charles A. Towne, of Orange, 
republicans. Mr. Barker has just received 
the compliment of re-appointment by a De- 
mocratic Executive, a sufficient proof of dis- 
interested and intelligent service. 
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ELECTRICAL PEOPLE WE MEET. 


Mr. Chas. Selden, superintendent of tele- 
graph of the Baltimore and Ohio Railroad, 
and division superintendent of the Western 
Union Telegraph Company, is an occasional 
visitor to the metropolis, and always makes 
his headquarters at the Victoria Hotel. At 
the recent annual meeting of the Railway 
Telegraph Superintendents, Mr. Selden read 
a paper entitled ‘‘ Electricity and its Relation 
to Transportation,” which is provoking con- 
siderable discussion in electrical and railroad 
circles. Mr. Selden has done some valuable 
work in tbe field of multiple telegrapby, 
where he is a recognized expert, and it is 
rumored that be is now engaged in some 
new telephonic work, which, when an- 
nounced, will no doubt attract wide atten- 
tion. 





Mr. Theodore N. Vail has returned to the 
city after a year’s absence in Europe, and 
for the past two weeks has been enjoying 
the life of an agriculturist on his New Eng- 
land farm. For many years Mr. Vail was 
the leading spirit in that great and powerful 
corporation, known as the American Bell 
Telephone Company, and to his fine execu- 
tive ability, no doubt, much of the success of 
that company may be attributed. Since 
retiring from the telephone field, Mr. Vail 
has been engaged in several large enterprises, 
none proving as successful, however, as the 
telephone company. For two years past he 
has not been actively engaged, but it is ex- 
pected now that he will re-enter the field of 
active business, and whether it is in the line 
of bis early work in electric circles, or in 
other branches, Mr. Vail is sure to be a 
strong and conspicuous factor. 


Mr. John A. Seely returned last week from 
Wheeling, W. Va., where he has just com- 
pleted the successful installation of an elec- 
tric lighting plant. Probably no industry 
ever created such a demand for high class 
men in so short a time as the electric lighting 
and power fields of the electrical industry. 
Among the brightest of the practical elec- 
trical engineers of the day may be classed 
Mr. Seely. His early work in the electrical 
field was in telephone circles at Cincinnati, 
and more recently as electrician of the Met- 
ropolitan Telephone and Telegraph Com- 
pany, of New York, and from the last posi- 
tion he retired to enter the business of gen- 
eral electrical engineering, and has been 
quite successful. Mr. Seely is one of the 
active men in the National Electric Light 
Association, and much of the excellent suc- 
cess of the last two meetings of the associa- 
tion is to be attributed to his energy and 
progressiveness. 





Dr. S. S. Wheeler, one of the inventors of 
the Crocker-Wheeler motor, leaves, the first 
of the month, accompanied by his wife, for 
an extended visit in London, Paris, Berlin 
and other continental cities. Prof. F. B. 
Crocker, who is associated with Dr. Wheeler, 
has been abroad for several weeks and is 
soon expected to return to the United States. 
Dr, Wheeler is one of the most indefatigable 
of the younger electricians of the day, ful- 
filling his obligations as electrician of the 
Subway Commission of this city, carrying 
on the Jarge business that he has built up as 
president of the Crocker-Wheeler Motor 
Company, and yet finding time for numerous 
lectures and papers on electrical matters of 
timely interest. He will nodoubt find much 
to interest him in electrical circles abroad. 


Mr. E. T. Gilliland has recently purchased 
a beautiful villa home at Pelham Manor, 
N. Y., where with his charming wife he has 
begun country life in a very delightful way. 
But one so fond and so capable of the high- 
est order of electrical work, both inventive 
and practical, could not be expected to be 
entirely contented with the calm life of a 
country gentleman. Mr. Gilliland is having 
built a very complete laboratory immediately 
adjoining his residence, which will probably 
be finished within the next 60days. This 
laboratory will be a practical one, planned 
entirely by Mr. Gilliland, and from it will be 
generated current for lighting the house and 
spacious grounds. Mr. Joseph Arthur, the 
well-known author of a number of successful 
plays, is Mr. Gilliland’s nearest neighbor. 
Bi-Po.ar. 
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Electric railway development is making 
fine progress in the East this year. The West 
boomed last season, and is now holding its 
own. 





A good way to settle the dispute over the 
fundamental incandescent lamp patent would 
be for some one to invent a lamp without a 
filament and without a vacuum. 





Prof. W. A. Gardner’s paper on the gov- 
ernment time system, recently read before 
the Association of Railway Telegraph Super- 
intendents, is published in this issue. Pro- 
fessor Gardner points out the immense im- 
portance of a correct time system, and shows 
how the electric current, by one impulse, 
sets the watches of a nation. 





In this issue will be found the second 
paper of Mr. Robb MacKie’s series on 
‘‘Light and Power Stations.” The writer 
lets out some plain, unvarnished truths as to 
the way many plants are sold and installed, 
and calls upon the station manager to avoid 
certain things. Business is business in a dry 
goods house or an electric station. 





We seem to be in the midst of a cycle of 
primary battery development. Itis notice- 
able that the man who proposes to run rail- 
way trains and light cities by primary bat- 
teries is getting scarcer. These batteries 
have their legitimate place in the electrical 
field, and it is only when they attempt to 
enter a province not their own that their in- 
ventors and projectors become objects of 
ridicule. 


During the last few months the principal 
topic among electrical people has been the 
forthcoming decision of the appellate court 
in the great Edison-Sawyer-Man lamp case. 
It was expected that the decision would be 
handed down about July 20, but it wasn’t. 
It is rumored now that the court will not 
render its opinion before October. The 
ample time which the judges are taking to 
decide the matter would appear to indicate 
a close question between the interests at 
stake. When the decision does come it will 
create the most profound interest, and will 
doubtless be read more carefully than any 
other electrical decision ever rendered. 








Our esteemed contemporary, the American 
Machinist, publishes this editorial para- 
graph: 

‘*We have received a large number of 
letters and communications in regard to the 
overhead trolley system. It will be under- 
stood by our correspondents that the reason 
why their communications do not appear is 
because they traverse substantially the same 
ground. The burden of argument is de- 
cidedly against the trolley system.” 

The best answer tosuch writing is a refer- 
ence to the number of trolley roads now in 
successful operation; the number of new 
trolley roads under construction; their effica- 
cy in transforming a non-dividend paying 
horse road into a profitable line; their success 
in developing suburban property; the capital 
which they attract; the number of persons 
to whom they furnish employment; the—— 
‘* Nuff” said. 


NATURAL ELECTRICAL DISTURB- 
ANCES. 

The vicinity of New York has recently 
been visited by several natural electrical 
phenomena of considerable note. During 
Saturday evening, July 16, an exhibition of 
the aurora borealis was visible for more than 
an hour, Another aurora was seen in the 
northern sky about 9.30 P. m., on Wednes- 


day, July 20. During Friday night, July 
22, an intense thunder and lightning storm 
broke over the city. 

The aurora borealis is a familiar and re- 
spected phenomenon to all telegraphers. 
Telephone people have due respect for a 
severe thunder and lightning storm. It has 
been asserted by eminent scientific author- 
ities that the aurora borealis is especially 
evident at the end of cycles of 11 years. 
Other persons have tried to prove that the 
unusual prevalence of auroras coincides with 
those years in which the spots of the sun are 
most active. Scientific opinions are not 
universal on these questions, however. The 
formation of thunder storms is much better 
understood, the experiments of Larroque 
having furnished what seems to be a prac- 
tical hypothesis. 

During the exhibition of the auroras 
above mentioned, many of the telegraph 
lines throughout the section affected were 
operated without the use of the usual bat- 
teries, the natural currents furnishing the 
working force for the lines. During the 
recent thunderstorm, the telephone exchanges 
of New York city seemed to be more affected 
than the telegraph lines. At every flash of 
lightning, hundreds of drops in the central 
telephone exchange in Cortlandt street fell. 
At midnight one big flash of lightning threw 
down as many as 2,000 of the 5,000 drops in 
the operating room. 

At the present time these natural elec- 
trical disturbances are sources of annoyance 
to electricians. May we expect to see the 
day when some inventive genius will de- 
velop a huge storage battey to catch and 
hold these electrical currents of the earth 
and air, and turn them to account in the 
service of man? 











LETTERS FROM A LABORATORY.— 
Ve 


BY JULIAN A. MOSES. 





A friend dropped in to see me last week 
and, with a very long face, showed me a gal- 
vanometer that had fallen on the floor that 
morning. There was little broken, and it 
seemed that a few touches would make it all 
right. But, alas, the leading-in wires to the 
coil were snapped off short where they en- 
tered the base. Had there been but one wire 
broken, and that the one leading to the layer 
situated on top, it would have beena matter 
of a few minutes work to repair the instru- 
ment. We were disappointed, for both 
wires were broken off short. This set me 
thinking, and I devised a way in which this 
rather common accident may be avoided. 


July 30, 1893 


If, under the spot where the wires pass 
through the base, be placed some cement 
that will hold the wires in position when the 
instrument receives a twist, the fragile con. 
ductor will not be broken. 

The following isa good cement for this 
purpose: Melt together equal parts of gutta 
percha and shellac, stirring them well wiih 
an iron spoon while in a liquid conditivn, 
Only pure unbleached materials should he 
used, as every process that the material un. 
dergoes, or any foreign material introdu:cd 
into a cement, only tends to destroy its 
efficiency. 

This cement is of the greatest use in a 
laboratory and should be continually at on.'s 
side during the process of any experime:.t. 
It will mend almost anything. Its man: vr 
of application is as follows: Heat the artic ¢s 
to be mended to about the melting point .f 
the mixture, which is below that of boili:¢ 
water, and rub as little as possible of the 
ment over the fractures; hold the pieces .» 
position until the mixture is cool, which w ;)| 
be in a few minutes. Until then it is nv. 
safe to touch the pieces that are soon 


to be mended. Have patience. Check 
ardor of the ‘‘divinus affatus,” and it 
all the extra care and impatience 1 


the perfecting of the trifles. Babbage in |::s 
*‘Economy of Manufactures,” says: ‘ 
great number of the machines that ha:e 
been built and failed to work were c 
structed in such a manner that the fra 
work was entirely inadequate to the ne 
of the machine, and that, possibly, had | 
skeleton of the machine been built with d 
regard to what was to come, and prop: 
care been observed with regard to the trifi: 
all would have been successful.” 

This gutta-percha and shellac cement is 1 
great friend and should be kept continual, 
at hand. A convenient way of keeping it 
to place the mixture in a small wide mout', 
bottle which has a string around its neck, 
and a loop of wire passing through tw 
holes in the cork, while through a larg: : 
hole put a small, round, stiff, hog-brist 
brush, not the flat parody usually giv: 
away with a bottle of mucilage. This bot! 
can be placed in a vessel holding bvilir 
water and the cement thus made liquid. 

This is a non-conductor of electricity, ai 
can be used with great advantage as an in- 
sulator. Let this cement be one of the to: 
on the laboratory bench and you will fii‘ 
yourself improving in the quality and ne: 
ness of the joints that you make. Shou!:! 
you wish to cement pieces of plate glass t: 
gether, to serve as insulators, this cemei 
will prove the one thing needful, and wi 
make your joints firm and lasting. If 
brass plate has become loosened from its a 
tachments, a little of the cement judicious 
applied will secure it in its place again. 

In the use of cements, great care must ! 
observed. No dirt, grease or any foreig 
matter whatever must be allowed to cre¢ 
in between the pieces to be joined. Broke: 
pieces must meet accurately, and if possib| 
have the thin film of air that adheres t 
them removed by rubbing or heating. 
Cleanliness and dispatch will aid you i 
obtaining perfect joints. 

There has been found recently a meav 
for soldering cast iron. To obtain a soldere 
joint, itis essential that the pieces of cas 
iron be tinned, and it has been this drawbac’ 
that has prevented us from soldering it Li 
fore. The method for tinning is as follow: 
Take of mercury, ten parts, and of metalli 
sodium, two parts, mix them well together, 
being exceedingly careful that you keep you 
eyes away from the mixture, for in the process 
of amalgamation so much heat is produce«: 
that the sodium is sometimes set on fire, avi! 
a slight explosion results. The explosiow 
itself is harmless if you keep yourself awa) 
from it, butif extra care is not observed 
you are liable to burn yourself. This amal- 
gam may be bought at any of the large’ 
drug stores. A small portion of it must 
now be well rubbed over the places to b: 
soldered, thus tinning them. Ordinary har¢ 
solder should be used as usual, with acopper 
soldering iron. It is better to employ rosin 
in this case, as avy acid, if used in the 
soldering fluid, will tend to make some 
combination with the sodium, thus lessening 
its efficiency. Cast iron bases of instruments 
which have been broken may be repaired in 
this manner. 
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CORRESPONDENCE. 


OUR BOSTON LETTER. 





Mr. Geo. Cutter, the indefatigable worker 
in Chicago’s field of electrical enterprises, 
has veen renewing his acquaintance with 
the vfectrical people at the ‘‘ Hub” during 
the week 


Mr. Norman Marshall’s new enterprise— 


the | na Manufacturing Company, of this 
city—is progressing satisfactorily to all 
concerned, and will soon have ready to 
presevt to the electrical trade a variety of 
electrical novelties. 


Th: General Electric Company reports 


havi.g received the following order re- 
centi, at its Boston railway department 
from the West End Street Railwey, 7. ¢., 
fifty 500 W. P. motors of the Thomson- 
Hou-.on make, being additional equipment. 


Th. New Bedford, Mass., Gas and Electric 


Light Company is enlarging its station, more 
for purpose of concentrating the business 
than .or extending it. When the new build- 
ing .. completed, the machinery from the 
Edis 0 station, on Middle street, will be re- 
mo there. 

Boston Woven Hose Company, of this 
city, vhich has contributed several novel 
and iseful rubber devices to the electrical 
trad , has commenced work on the enlarge- 
mer of its manufacturing plant at Cam- 
brid eport, Mass. The new building will 
be ‘92 feet, four stories, and will cost 
abi $70,000. 


Ashton Valve Company, of this city, 
irchased the entire plant, material and 
ss of the Boston Steam Gauge Com- 
pan. and the two corporations consolidated 
continue business under the name of 
mpany first named. Mr. H. L. Wil- 
lard vill have the management of the con- 
ed companies, having been the former 
ger of the company last named. 

A Electric Railway Project Assured.— 


Adv ces of recent date from Whitman, 
Mae ., read as follows: The final hearing in 
reg. Jd to an electric road location was held 
bef the board of selectmen last evening 


in \ lage Hall, and a large number were in 
ince. The outcome of the meeting 
pra ically assures the project, and the 
of Abington, Whitman and Rockland 
,0n be joined by electric bands. 

Te General Electric Company’s bureau of 
iation, in this city, reports the follow- 
ew orders, all original equipment, for 


Tho :son-Houston apparatus, as follows: 
12 P. motors, 30 in number; one 100 
M. generator, for the Madison Street 


ay Company, of Madison, Wis.; 18 
W.:. motors, 30 in number, for the York 
Railway, York, Pa.; 20 W.P. motors, 
)in number, and one 100 K.W. gen- 
for Mr. D. Moynahan, Youngstown,O. 
E‘ectric Power is being extensively intro- 

| in Holyoke, Mass. Advices from 

pwn named,dated July 12,state that the 
Hoi, oke Machine Company has made a new 
dep. :ture in the placing of an electric motor 
in ii. new building which is used as a roll 
ment. This is the first Holyoke man- 


ufac.\uring concern that has adapted elec- 
tri for power, the motor being capable 
of (ing a good deal of the finer grades of 
we The company also lights its build- 


rom its own dynamo. 

E vctric Propulsion at Haverhill, Mass. 
— | ve directors of the Haverhill and Grove- 
Street Railway Company, at their 
meiing on July 13, voted to accept the 
rius of the charter granted by the board 
of .idermen, of Haverhill, for the use of 


elec vicity and a double track system. The 
cha: er was granted about a month ago, and 
as understood here that the company, 
On count of certain arbitrary clauses in it 
in ard to paving and grading streets, 
wi not accept it, their action has caused 


surprise. 

To Electrical Industries will locate at 
Mi'‘ord, Conn., in the near future. Infor- 
mau from Milford under date of July 14 
giv the following: ‘‘ Part of the Johnson 
& t factory has been leased to the Mil- 
for aud Hopedale Street Railway Com- 
pa . where it will soon commence the man- 
ufa’ ure of storage batteries and other elec- 


mi 


tric. | supplies. They will start with eight 
or ‘'0 men and increase later. The sur- 
vey rs have been at work this week in the 
east part of the town at the foot of Bear 
Hil’. preparing for a large plant for the 
ma ifacture of electric cars. Work on the 


builcings will commence in a few weeks.” 
Beston, July 23. W.I.B. 





OUR CHICAGO LETTER. 


0. W. Meysenberg of the American firm of 
Sien ns & Halske Company, left the cit 
Wednesday for New York, and will sail 
Saturday for Europe. 

H. '!. Pattee, whose patent on an electrical 
lamp hour recorder was reported in our 
Coluions recently, is spending a few days in 
the city. George Cutter is making and 
pushing these recorders. 

Mr. Everett Morss, of the Simplex Elec- 
trical Company, is spending a few days at 
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Chicago, and seems to be strongly im- 
pressed by the fine new buildings for which 
George Cutter bas furnished his wire. 

Although Comparatively a New Firm, the 
Enterprise Electric Company report a fine 
business in all their leading specialties, and 
that business prospects are brighter than 
they had reason to expect during the Sum- 
mer season. 

The Central Electric Company report the 
sales of Okonite for the past week as almost 
equal to the sales of the preceding week, 
which was the largest in the history of the 
company. They also report a very lively 
demand for arc light carbons. The Wash- 
ington carbons, for which they are the 
general Western agents, giving general 
satisfaction. 

The Chicago Office of the Detroit Electri- 
cal Works report the sale of two 30 horse- 
power equipments, one 65,000 watt genera- 
tor, also four and one-half miles of over- 
head construction to the North Kankakee 
Electric Railway Company. They have 
also secured contract for 14 miles of over- 
head construction for the Bell City Street 
Railway, Racine, Wis. 

The Test of the Steam and electric launches 
for use on the lagoons of the Exposition 
were closed Wednesday, and Engineer Por- 
ter, who conducted the test, submitted his 
report to the ways and means committee. 
According to the report all the boats did all 
that was required of them. The committee 
will find it very hard to select any one of the 
10 boats from Mr. Porter’s report, but with 
the knowledge gained from the test, specifi- 
cations for a boat which will fill the bill can 
now be prepared. 

Mr. McCartney, of the Railway Equip- 
ment Company, returned to the city this 
week, bringing with him the order for the 
entire equipment of the Woodland and West 
Side road at Cleveland, O. After carefully 
examining all the material offered, the line 
devices of the Railway Equipment Company 
were specified by the purchasing company. 
The business of the Railway Equipment 
Company is steadily increasing, and orders 
for complete equipment of several new roads 
have been received during this week. 

Chicago, July 23. M. J. B. 


PERSONAL. 

Mr. W. J. Hammer returned to New 
York Jast-week after a several months’ resi- 
dence abroad. 

President Hudson, of the American Bell 
Telephone Company, sailed for Europe last 
week. Heis expected to return in September. 

Mr. Morris W. Mead, chief of the Pitts- 
burgh bureau of electricity, was in the city 
last week. In his opinion there are trouble- 
some times ahead at Homestead, although 
both labor and capital have resorted to 
strategy instead of force, for the present, at 
least. 

Mr. H. L. Cargill, for several years an 
active member of the electric railway staif 
of the Thomson-Houston Electric Company, 
is now the assistant-manager of the Duplex 
Street Railway Track Company of this city. 
Mr. Cargill’s large list of acquaintance will 
wish him full success in his new field. 

Mr. M. J. Francisco and son, of Rutland, 
Vt., were New York visitors last week and 
gave the Revimw a pleasant call. Mr. 
Francisco is the leading spirit in electric 
lighting circles in his city, and is running a 
plant of 240 arc lights and 1,326 incandes- 
cent, and has installed about 100 horse- 
power of stationary motors. 

H. Durant Cheever, president and man- 
ager of the Okonite Company, Ltd., well- 
known manufacturers of Okonite insulated 
wires and cables, has gone to Europe on a 


well earned vacation, and generally in the 
business interests of the company. This is 
the third trip that Mr. Cheever has made 
across the great pond. It will be remem- 
bered that owing to an enormous European 
demand for Okonite wire it was found 
necessary a year ago to erect large branch 
factories in London. Mr. Cheever will in- 
spect the factories, and besides make a cir- 
cuit of the Continental cities. 











Fire at the Edison Plant in Schenectady. 


As we go to press, information is received 
that Building No. 11 of the General Electric 
Company’s plant at Schenectady, N. Y., was 
destroyed by fire at 7 A.M. on Monday, July 
25. The building is fully insured. It was 
devoted to the manufacture of underground 
tubing and insulating compound. It was 
learned at the New York office of the Gen- 
eral Electric Company, that the manufacture 
of tubes would be resumed within 48 hours 
after the insurance adjusters have finished 
their work. 





ELECTRIC WIRING AND INSURANCE 





OLD INSTALLATIONS SHOULD BE REVISED— 
INSULATED TUBING SOLVING THE PROB 
LEM FOR INSIDE WORK—ELECTRIC- 
ITY THE SAFEST METHOD OF 
ILLUMINATION— OPINION 
OF MR. C. J. H. 

WOODBURY. 





To THE EpiTor oF ELEcTRICAL REVIEW : 

I trust that the letter of Vice-President 
Evans of the Continental Insurance Com- 
pany, in your last issue, will receive the at- 
tention which it deserves from all persons 
interested in the installation of electric light- 
ing apparatus, as well as property owners. 
I believe that in many instances the various 
insurance rules have been regarded as nec- 
essary evils, especially when competition is 
close; not that I could believe that any one 
for a moment would wilfully install an elec- 
tric or power plant under what he knew 
were dangerous conditions, but in times of 
conditions the importance of some of those 
requirements may not be adequately consid- 
ered. 

These electric lighting rules have been 
modified from time to time to keep pace with 
the improvements in new inventions in elec- 
tricity, and what is of vastly more import- 


ance in this connection, great improvements 
in insulating materials; but all parties seem 
to have disregarded that the wires of an 
electric lighting plant are as fully subject to 
depreciation as the piping from a gas light- 
ing system are; in fact, in any other human 
possessions. I believe much of the old wir- 
ing should be revised on account of both of 
these conditions; that of depreciation on ac- 
count of time, and relative depreciation by 
reason of the production of improved meth- 
ods of insulation. 

The possible tire loss from elecrtric light- 
ing in isolated plants can be reduced to a 
minimum far below that of the other methods 
of illumination by the maintenance of a high 
installation, proper care in switchboards, 
and also keeping the lamps away from 
actual contact with combustible material, 
such as wrapping a piece of tissue paper 
around incandescent lamps. In the general 
use of electric lighting from central stations 
there is a further danger from contact with 
other foreign wires, which bid fair to bea 
serious one at one time, largely by reason of 
possible contact with telephone wires, impos- 
ing upon the telephone currents which they 
were not fitted to withstand, but the electric 
engineers connected with the telephone com- 
panies have of late produced protective ap- 
paratus which will, 1 believe, entirely obviate 
that hazard. Whether the wires are to re- 
main above or underground, I believe that 
equal conditions of safety can be held by an 
adequate system of arranging them under 
proper authority, so that the possibility of 
these electric connections with foreign wires 
will be reduced to a minimum. 

I believe, that insulated tubing for inside 
work is solving one of the most serious pro- 
blems in the safe installation of electric light- 
ing wires, in such manner that they shall 
be in good taste and without interfering with 
other decorations. 

These questions of the possibility of the 
pernicious results from the depreciation of 
electric lighting installation are certainly 
not new to those who have been required to 
give consideration to such matters, and you 
will pardon me for referring to what I had 
said on the subject in a lecture at Cornell 
University, November 6, 1891, of which the 
ELECTRICAL REVIEW published an extended 
abstract, in which I said to the students that 
‘*the use of electric lighting and power ap- 
paratus is so firmly established as to render 
it undoubtedly one of the most permanent 
of appliances in use, and the time is past 
when temporary and makeshift methuds can 
be tolerated.” 

‘The status of the uses of electricity for 
illumination and power isso well established 
upon a practical basis, as regurds the service 
to be expected and the character of the 
attendance required, that there is but little 
of a tentative or experimental nature in such 
work, and there is, therefore, no excuse for 
the continuance of many of the temporary 
methods of installation which have been in 
such general use.” 

One of the pernicious results liable to oc- 
cur is in consequence of such methods of 
installation. As the depreciation of such 
apparatus will be general, I apprehend that 
difficulties may arise inthefuture. Further- 
more, I will say that the results of the ex- 
perience of the insurance interests, with 
which I am connected, show that for 12 
years electricity has been the safest method 
of illumination. This experience bas been 
entirely confined to mill use and, with few 
exceptions, to isolated plants. 

Very respectfully, 
C. J. H. Woopsury. 

Boston, July 23. 
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CLAM EATERS. 





THE AMERICAN ELECTRICAL WORKS GIVES 
ITs 14TH ANNUAL RHODE ISLAND CLAM 
BAKE TO THE ELECTRICAL FRA- 
TERNITY—A LARGE ATTEND- 

ANCE AND A DELIGHT- 

FUL TIME. 





The American Electrical Works of Provi- 
dence, R. I., of which company Mr. Eugene 
F. Phillips is the popular and gentlemanly 
president, had another delightful day for its 
annual clam bake to the electrical fraternity 
given on Saturday, July 23d. 

Clams were eaten at Haute Rieve, Union 
Club Country House, on the Narregansett 
River, a shady, airy and particularly pleas- 
ant spot for such an event. The electrica! 
fraternity was quite largely represented. 
Among those present were C. R. Huntley 
and Capt. Abell of Buffalo; Levi Sprague 
and Chas. Glidden of Lowell; H. B. Cram, 
Frank Ridlon, F. M. Gilley, W. 8. Hill, A. 
C. Shaw, E. E. Cary, C. E. Bibber and Col. 
French of Boston; A. M. Young of Water- 
bury ; Geo. W. Phillips of Norwick ; E. B. 
Baker and Gen. Embler of New Haven; 
Judge J. H. McLeary of San Antonio, Texas : 
C. O. Baker, Jr., E. F. Peck, L. H. Hart, 
Geo. F. Porter, B. F. Hamilton, Frank C. 
Mason, Chas. W. Price of New York; Mor- 
ris W. Mead of Pittsburgh; H. B. Cutter of 
Philadelphia. 

The guests enjoyed themselves with foot- 
ball, target shooting, base ball, lung testing, 
etc., and were generous patrons of the lunch 
and punch counter until the bake opened at 
2 o'clock. Probably a more enjoyable bake 
was never served by the American Electrical 
Works. Each visitor found at bis plate a 
silver clam shell enclosing a menu printed 
on silk. A number of toasts were responded 
to, Mr. Price acting as toastmaster. After 
alluding to the beautiful weather which had 
characterized these 14 clam bakes, and jocu- 
larly explaining it by stating that the sun is 
said to shine upon the just and unjust, the 
toastmaster called out President Phillips of 
the American Electrical Works and intro- 
duced him to the clam eaters as the prince of 
hosts. Mr. Phillips responded briefly and 
thanked his friends for their kindness in at- 
tending the clam bake and assured them of 
hearty welcome. 

Gov. Brown of Rhode Island followed, 
expressing his pleasure at the privilege of 
being present and in meeting such a distin- 
guished party of electrical gentlemen, and 
stated that the State of Rhode Island and 
the City of Providence took great pride in 
the American Electrical Works and Mr. 
Phillips. 

Judge McLeary, of San Antonio, Texas, 
who is the attorney of the Erie Telephone 
Company, spoke eloquently to the toast of 
‘Our Visitors from Abroad.” This was his 
first clam bake, and he desired to be placed on 
record as having thoroughly enjoyed it. 

Mr. S. D. Stiness, of Pawtucket, spoke 
eloquently for the clam eaters, and recited a 
parody on the ‘“‘Last Rose of Summer” 
that became the last clam of Summer, which 
was received with great applause. 

The eloquent and fine looking Mart Day, 
of the Providence Journal, responded for the 
** Press,” and Mr. C. R. Huntley for the 
** National Electric Light Association,” and 


spoke ably of the benefit these Rhode Island 
gatherings had been to the advancement and 
progress of general electrical work. 

r. Chas. W. Hagar, of the Royal Elec- 
tric Company, of Montreal, responded for 
the Canadian electrical interests, speaking 
interestingly of the growth being made in 
that country. 

General Embler, of New Haven, was then 
introduced, and on behalf of Mr. Geo. W. 
Phillips, of Norwich, presented to President 
Phillips, of the American Electrical Works, 
a very excellent crayon sketch of Mr. Phil- 
lips, handsomely framed. The presentativn 
was a complete surprise to Mr. Phillips and 
one he greatly appreciated. 

The band played ‘‘ For He’s a Jolly Good 
Fellow,” and the 250 clam eaters sang 
*“‘Auld Lang Syne,” and the fourteenth 
annual clam bake adjourned. 

The announcement of the shooting of Mr. 
Frick was telephoned to the clam bake by 
Mr. Hovey, of the ne Distance Telephone 
Company, of New York, and was announced 
to the party while at dinnez. 
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A Valuable Apparatus. 

We illustrate herewith two perspective 
views of the Conover Independent Steam 
Engine Condenser, made by The Conover 
Manufacturing Company, 95 Liberty street, 
New York. This apparatus is the outcome 
of the high grade efficiency called for in 
modern steam plants, wherein all details 
must be of the most economical form. 

As vacuum produced by the condenser is 
responsible for from one-quarter to one- 
third of the entire power of the engine, it is 
highly important that the amount of power 
used to operate the condenser shall be 
nearly of equal efficiency with the main 
engine. If such is not the case, the net gain 
due to condensing is largely counteracted by 
the excessive amount of steam needed to 
drive the condenser. 

The power needed to operate a condens- 
ing apparatus is consumed entirely by the 
air pump, and it is necessary to insure good 
results to have the air pump of such design 
as to require the least amount of piston dis- 
placement acted on by the vacuum. 

With the air pump of proper design, it is 
next important for best economy, to have 
the engine driving the air pump of such 
form that the consumption of steam per 
horse-power per hour shall approach that 
used by the main engine. 

It is claimed for the condenser shown tbat 
the above points are fully met—as nearly as 
it is possible to do so and not make the ap- 
paratus too cumbersome or expensive for 
general use. Fig. 1 shows that the standard 
form for all sizes up to 2,000 horse-power. 
Fig.. 2 shows a connected furm recom- 
mended for powers above 2,000 horse-power. 
Fig. 3 shows a cross section through the en- 
gine and valves. Fig. 4 represents a side 
view of valve gear of engine. 1n Fig. 1 the 
condenser is at the right, the air pump is at 
the left and the engine is in the middle. 
The air pump is vertical and single acting, 
and the current of outflowing water, mixed 
with the air as it comes from the condenser, 
is always upward. Itis a well-known fact 
that the air always rises to the top, and this 
form of air pump allows the air its natural 
tendency to rise. The air pump is of the 
trunk pattern, and being vertical and having 
outlets above the valves and stufling boxes, 


Fig. 2.—ConneECTED Form oF CoNOVER CONDENSER FOR SIZkS ABOVE 2,000 Horse-Powrr. 


these necessary ‘parts are automatically 
sealed with water. The valves are of the 
best rubber, and no springs are used to hold 
them, as they hold their seats by gravity 
alone, thereby doing away with frequent re- 
newal of springs—necessary in the horizontal 
style of air pump. ‘The trunk of the air 
pump plunger is a loss of capacity and. not 
a loss of power, as the vacuum acts on both 
the upward and downward stroke, thus giv- 
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ing back as much asit takes. It is claimed 
that this style of air pump will accomplish 
equal results with the horizontal, double act- 
ing type, and with considerable less of piston 
displacement, a very important feature. As 
the air pump is single acting, and does all 
its work on the upward stroke, and uone at 
all on the downward stroke, the engine on 
this condenser is made to do the work on its 
downward stroke called for to operate the 





Fie. 


RHE VIEW 








valuable to keep the machine running at 
regular speed, and it does not have to be ad- 
justed for variations in the boiler pressure or 
changes in the quantity of injection water. 
The steam enters the high pressure side and 
is cut-off and expanded, and exhausted into 
the receiver shown between the upper and 
lower valves. This receiver is admitted to 
the low pressure side of piston by the bottom 
valve which has a fixed cut-off at 5g stroke. 


1.—STANDARD ForRM OF CONOVER CONDENSER UP TO 2,000 


HorsE-PoweEr. 


pump when making the upward stroke. 
The engine on its upward stroke furnishes 
the power necessary to keep the machine up 
to speed, and is ready at the beginning of 
the downward stroke to do its work as 
before. This engine is also of the trunk 
pattern, and is compound condensing. By 
referring to Fig. 3, it will be seen that the 








annular space around the trunk on the upper 
side of piston forms the high pressure side. 
This upper or high pressure side of piston is 
fitted with a complete Corliss valve gear 
and dashpot, adjustable with hand cut-off. 
A throttle governor is used to regulate the 
speed of air pump, and at the same time this 
governor furnishes the initial pressure that 
is required by whatever point of cut-off that 
is used on the engine. The governor is also 


It is then expanded and finally carried to 
condenser. It will be seen that when the 
engine is making its downward stroke it has 
full boiler pressure on its upper side, and 
the vacuum on the low pressure or bottom 
side of piston. This vacuum acts on the 
full area of the diameter of the cylinder, 
and in connection with the steam pressure 


on the top, is arranged to be sufficient to 
cause the pump to make its upward stroke, 
and during which it does all its work. 
When the pump starts to make its down- 
ward stroke, the engine is going up with the 
receiver pressure acting on the lower side of 
piston. But as the annular space around 
the upper side of piston is also subjected to 
receiver pressure, the effective area acted on 
by this receiving steam is equal to the 
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diameter of the trunk. It will be seen that 
the engine takes steam at every full revoly. 
tion. It willalso be seen that itis practically 
single acting, and thereby admirably adapted 


to operate a single acting air pump. The 
piston is made extra deep, and ereby 
never exposes the top end of cylinder jo the 
vacuum temperature of the bottom end, 
The engine crank pin is not directly ©; posite 
the air pump pin, but is set back 30 dvvrees, 
In doing this the full pressure is on the 
engine crank pin at the time the air pump 
is doing its heaviest work ; that is wl) n the 
air pump is one-half way up on its u; ward 
stroke, the engine being set back 30 \\:-vrrees 
from directly opposite, practically, be< just 
cut off at quarter stroke, and the ful! ‘oiler 
pressure is still on the engine ; and w!:-n the 
air pump reaches the top of the str the 
engine is 30 degrees back of the | sttom 
cylinder, and the balance-wheel very idily 
throws this over past the center; a: <j, fur. 
ther, when the air pump is at the bot:om of 
its stroke the engive has not reach: | the 
upper center by 30 degrees, and t!:» fly. 
wheel is called upon to throw the «gine 
over past the dead center. By this tiie the 
air pump has its valves thoroughly -:ated, 
and the engine is ready to do its bi xviest 
work. From the foregoing, it will |. seen 
that comparatively small fly-whe are 
needed, aud that, practically, very litle 
power is stored in them. A special c'vim is 
made for this condenser, that it wi!i run 
without noise. There is no foot valve «it the 
bottom of the air pump, as the conde: ser at 
the right acts as a water column to g the 
proper head and force the overflow ater 
through the valves io the piston, avd «1» the 
return stroke of the piston this w'er is 
easily forced back slightly by the con: ivaser, 
and thereby avoiding all shock. Thi» con- 
denser is als) made of a special form. deter- 


mined by experiments, and advant: ve is 


taken of the velocity imparted to the injec 
tion water, due to condensation. the 
pumps are made very heavy and subs! \utial, 
with extra large crank pins, and !: aring 
surfaces are intended for continuous night 
and day use. The air pump is brass !ined, 
the plunger is a solid brass casting, i the 
diaphragm, stufling boxes, glands, s!uds, 
nuts, etc., are all made of brass—over « ton 
of brass being used in a condenser o! 1,500 
horse-power capacity. In the smaller size 
the amount of brass is about one-sixth «f the 


total weight of the machine. 
The double condenser, shown in /'ig. 2, 
has all the special features of the sin: 


chine, but for large powers it makes « very 
nice arrangement, as the two single «cting 
air pumps are connected opposite, and give 
a very continuous and easy motion for very 
large powers. A special arrangement pro- 
vides for connecting the central w!ic! to 
either pump, thereby making it pos-iijle to 
run either side, or the entire machine at 
pleasure. The spray in the condenser «tthe 
end of injection pipe, is arranged to catch 
all floating matter that passes the foot valve 
screen. It is claimed that this arrang:inent 
is much easier to remove any foreign ‘matter 
that collects in the spray than it is to allow 
this substance to go through the air pump 
and collect in the valves. The builders are 
prepared to furnish these condens is in 
either belt or steam driven form. 
- --- 
A Big Electric Railway Dea! 

A press dispatch from Chicago under date 
of July 19 states that the control the 
Love Electric Traction Company, with a 
capital of $10,000,000, has passed in:o the 
hands of Philadelphia, Boston and Balt: more 
operators, whose recent purcbases cvused 
such a phenomenal rise in the prices 0 Chi- 
cago street railroad securities. The pur- 
ch:sers are supposed to hold a controlling 
interestin West and North Chicago street 
Railroad stocks. The Love system is !1 suc- 
cessful operation on one of the branc!: lines 
of the North Chicago street railroad. It is 


alleged that with the Love system ‘1c ex- 


penses of operating can be reduced 9) pet 
cent., the cost of the plant cut down /) per 
cent., und that the road can be operatd by 

ucskilled labor. 
The Philadelphians, Elkins, Widener and 
others, after several conferences, agreed to 
viveD 


purchase the option if a chance was 
them to test the system. Representatives of 
the Eastern interests which controlled the 
system will arrive in Chicago to-morrow, 
and will conclude the purchases. Six mill 
ions of the stock is in.the hands of Eastera 
capitalists. It is believed that they contem 
plate establishing the electric system ou both 
the West and North sides wherever the cable 
system is not already in operation. It is 
figured that such a policy would materially 
increase the net earnings of these companies. 
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Electricity in Railroad Shops. 


\D BEFORE THE NORTHWEST RAILROAD 
CLUB BY C, A. SELEY, M. E. 





The utility of this wonderful agent in 
odern railway shops is being employed 
| extended in a remarkable degree. It 
es not seem many years since the arc light 
rst appeared in this seceion, and a pole was 
ely pointed out to the writer, when pass- 

Lake Elmo, which is said to have borne 





_ | 
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e first arc lamp in the State of Minnesota. 
‘ow, our principal streets, stores and shops 
1 towns large and small are lighted by this 

ney, and other work this very useful serv- 

t has been found to perform equally well. 

An enumeration of the applications of 

ctricity in railway repair shop use might 
as follows: Illumination by arc or incan- 
scent lamps, or both; transmission of 
wer to distant shops or locations where 

only other resource might be to have a 
parate steam plant, or for movable ma. 
ines used around work, such as portable 
lls, ete.; also traveling cranes, transfer 
les and elevators; welding of metals of 
same or different kinds, and the use of 

e current in plating room operations. This 

mprises the list to be considered in this 

per. 

[n considering the first item, illumination, 

is not the intention to bring forward the 

‘ims of any particular system or maker. 

may be advisable to use the same current 

at produces the lights for some other pur- 
ses, and, if for motors, the generators 
ust be of the direct current type, as the 
ternating current is not successfully used 

r such purposes. There are systems where 
re and incandescent lamps are used together 
n a 220 volt circuit, and this would seem an 
ieal system for shops where large central 
paces and aisles could be lighted by arc 
amps, and individuals or localities needing 

i greater intensity of light than could be 
given by the general illumination could be 
supplied by incandescent lamps on the same 
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circuit. The economy of this plan lies in 
the fact that one generator is sufficient for 
both services and the work is also simplified. 
It is also possible to put in motors on the 
same circuit, but they tend to make the 
lights unsteady, and where many of thenr 
are in use it would be advisable to have a 
separate generator for that purpose, which 
could also supply the current for transfer 
table and traveling crane motors, as well as 
for motors used on individual machines. 
The generator for such service should be a 
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direct current compound-wound dynamo, 
with acomplete metallic circuit, and the cur- 
rent should be about 220 volts. 

One difficulty to be overcome in the use 
of small motors is their speed, as compared 
with all machines used in iron working. 
One convenient way of overcoming this 
would be to mount the motor on a plate, on 
which standards would carry a shaft and 
pulley so arranged that the pulley would 
be in frictional contact with the pulley on 
the armature. This counter pulley could 
be 10 or more times the diameter of the other 
and have a grooved cone on one side, from 
which a round belt could be run toa grooved 
pulley on the machine to be driven. Bya 
system of idlers, tension and direction could 
be given to the belt. The motor having a 
constant speed, the cone would permit 
changes of speed at the tool. Many forms 
of special tools could be devised in this con- 
nection. In the Crewe shops in England 
portable drills capable of drilling one inch 
holes in steel are in use which are electrically 
driven. The drill spindle is the arbor of a 
worm wheel and a dynamo armature is on 
the shaft of the screw which works the 
wheel, and the whole apparatus, dynamo 
and all, weighs 65 pounds. Another appli- 
cation used in the same shop is a saw for 
cutting tubes out of locomotives. The saw 
arbor is also the arbor of the dynamo arma- 
ture and the saw is just large enough to enter 
the tube; the frame-work carrying this is 
held up against the tube sheet by hand, an 
eccentric motion forces the saw through the 


tube on one side, and then by another motion 
the saw is carried around, completely sever- 
ing the tube. The saw is then returned to 
the center and withdrawn aod the tube can 
then drop down. The beauty of this opera- 
tion lies in its celerity of cuttiog and in the 
fact that the tube end is neatly cut off 
square and ready at once for scarfing fora 
new safe end. 

An important and highly interesting use 
of electricity is its application to traveling 
cranes and transfer tables. The 100-ton 
cranes in use in the Baldwin Locomotive 
Works are a sample. Here is a crane ex- 
tending over aspace of nearly 75 feet, with 
all its motions produced by motors, and the 
range of movements, speeds and power 
shows the facility with which electricity can 
be adapted for this service. The Chicago 
St. Paul, Minneapolis and Omaha Railway, 
at Hudson, Wis., have some electrically 
operated transfer tables which have been in 
operation now for over a year, and Mr. 
Prestun, the master car builder, says that 
they have been entirely successful, and he 
sees no reason why they should not continue 
to be so. A nearly similar table is in use at 
the Cheyenne shop of the Union Pacific 
Ruilway. The power for the Hudson table 
is taken from an overhead wire, with a trol- 
ley somewhat similar to our street car sys- 
terms, the trolley line being supported by 
arms extending from poles arranged along 
the edge of the pit, while the Cheyenne table 
bas a trolley line running through the center 
of the pit from end to end, attached to one 
of the supporting timbers. Electricity has 
been applied in this manner to a number of 
transfer tables; among others can be noted 
two at the new Tacoma shops of the North- 
ern Pacific, one at the Aurora shops of the 
Chicago, Burlington and Quincy, one for the 
Wagner Palace Car Company and three 
upon the Union Pacific road. 

The new Grant locomotive shops in Chi- 
cago have four traveling cranes which are 
electrically driven. In these, three separate 
motors are applied: one to propel the bridge 
through the building, a second to traverse 
the trolley upon the bridge and a third to 
hoist the load. The 40-ton crane is provided 
with two trolleys, each trolley having two 
motors for the uses just mentioned for the 
other cranes, and they consider that the ap- 
plication of separate electrical motors for the 
different motions of cranes of this class is 
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would be impossible to weld by ordinary 
means. As to the limitations of the process, 
the article in question states: ‘‘ Experiment- 
ally a wire .02 of an inch in diameter has been 
welded, and, as far as large areas are con- 
cerned, it depends more upon the demand 
than to any limitation there may be in the 
process.” 

Very favorable descriptive and analytical 
reports on the subject were made by the 
United States Naval Board and by Profs. 
Sylvanus P. Thompson and Alexander B, W. 
Keanedy, in February, 1890. Among the 
beauties of this process is the perfect control 
of the current and the perfect safety of the 
operator. An alternating current generally 
of 300 volts is by a transformer changed to 
an electromotive force of about one volt or 
less at the machine, which corresponds to a 
potential about the same as a common house 
battery, the current from which is almost 
imperceptible to the touch. The article in 
the Jron Age, together with the reports men- 
tioned, give such acomplete exposition of 
the whole subject that it is probably unnec- 
essary to ask furtber of your time in this 
connection. 

The dynamo machine was first made an 
adjunct to electroplating processes in 1842, 
and the subject is one full of interest to the 
experimenter and chemist. This process has 
almost entirely displaced the older and more 
unhealthy methods, and very many varia- 
tions of coppering, gilding and plating with 
various metals are possible to the experi- 
enced operator. The dynamo is generally 
of a special form, and designed to deliver a 
direct or continuous current of low voltage 
but large quantity. Railroads having large 
passenger equipments will, by a small ex- 
penditure for an electroplating outfit, be 
able to keep up a good appearance of their 
car trimmings and dining car table service, 
head-light reflectors, etc. 

The dynamo room containing the electri- 
cal plant for the repair shop of a good-sized 
railroad would have : 

1. One or more dynamos for lighting, the 
number being dependent upon the conditions 
above stated. 

2. One or more dynamos for power trans- 
mission, etc. Where steadiness is not an 
absolute requirement, lights for dark places, 
vaults, etc., may be used on this same cir- 
cuit. 

3. Dynamos for electric welding. The 
current from these can be used under the 
same conditions as just stated, but not so 
largely. 

4. Dynamo for the plater. 

5. Switchboard at which these various 
circuits are controlled and which would be 
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advisable, as tending to largely simplify con- 
struction, while with lignter cranes gearing 
can be introduced and a single motor used 
for more than one purpose. 

One of the most interesting and useful 
ways of utilizing the electric current is in 
electric welding. This process has been in 
commercial operation since July, 1888, and 
machines are now built to suit almost any 
demand. In reply to request, the Thomson 
Electric Welding Company sent the writer 
a copy of the Jron Age of January 28, 1892, 
wherein is a full history and description of 
the operations of this company. The ar- 
ticle contains also a list of metals, alloys and 
combinations of metals—all tested as to suc- 
cessful welding qualities, and illustrations 
of a number of forms, many of which it 


fitted up with lightning arresters, voltn eters, 
ammeters, switches, rheustats, gicurd de- 
tectors, etc., all being instruments’ for 
measurement, regulation or control. 

These dynamos may be driven by friction 
pulieys on a line shaft, and the model estab- 
lishment will have a special engine so 
arranged as to run the shaft when the main 
source of power is shut down, or for night 
circuits in roundhouses or other places 
where night work is done. 

There are other applications of electricity 
in the way of signais, recording devices and 
the like, which probably need nothing more 
than mentioning, and which are included 
in the grand total of the convenient and 
useful employments of the electrical current 
in railway shop operations, 
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Notes on Wiping Contact Methods for 
Current and Potential Measurement. 





READ AT THE GENERAL MEETING OF THE 
AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, CHICAGO, JUNE 6, 1892, 

BY PROF. BENJ. F. THOMAS. 





In the discussion on Mr. Milton E. 
Thompson’s paper on ‘‘ A Study of an Open 
Coil Arc Dynamo,” read before the Institute 
on May 21, 1891, Dr. Geyer referred to some 
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an open circuit key, the closing of which, 
and the consequent charging of the con- 
denser, could only take place when the ar- 
mature was in a definite position. The 
process of obtaining the curve of potentials 
through a revolution of the armature is now 
so familiar that further description is un- 
necessary. 

In carrying out the examination of the 
machine, a non-inductive resistance of Ger- 
man silver wires was prepared to avoid com- 
plications from the action of the arc lamp. 
When this was used as a load for the ma- 
chine, the throws of the galvanometer 











Fig. 1. 


work done at Stevens Institute by the writer, 
in which work the wiping contact method 
seems to have been used for the first time. 
The following brief account of the work is 
presented at the request of several members 
of the Institute. 

In the latter part of July, 1880, President 
Morton requested the writer to determine 
the power required to maintain the arc of a 
Brush arc light, supplied with current by a 
Brush dynamo machine. 





Fig. 2.. 


Ammeters and voltmeters were then un- 
known, and in among the electrical instru- 
ments in the Stevens’ laboratory the most 
convenient for the purpose seemed to be a 
tangent galvanometer for the current meas- 
urement, and a condenser and Thomson 
galvanometer for potential. The condenser 
was a one-third microfarad standard, and the 
galvanometer a 7,000 ohm, four-coil astatic, 
both made by Elliott Brothers. As every 
one knows would be the case, trouble was 
encountered the moment the potential read- 
ings began. The condenser being first con- 
nected to the two carbons, and then dis- 
charged through the galvanometer, the suc- 
cessive throws of the needle were found to 
vary widely, and, what seemed at the time 
most curious, the throws were sometimes to 
right and sometimes to left. A little reflection 
showed that while varying throws in one 
direction might be due to varying resistance 
of the arc, throws in opposite direction could 
only be produced by an actual reversal of 
the potentials of the two carbons. This, of 
course, led to the conclusion that the poten- 
tial difference at the terminals of the dynamo 
must vary with the angular position of the 
armature as it revolved. Wishing to know 
the character and magnitude of the variation, 
the writer devised what is now known as the 
wiping contact method, the natural and only 
expedient for the purpose. 

The condenser was joined, through the 
usual discharge key, to the terminals (or 
other points) of the dynamo, by two well 
insulated wires. At the dynamo one of 
these wires was cut, and the cut ends at- 
tached to a pair of well insulated springs of 
flat metal, mounted on the outer end of a 
radial arm, the latter fastened to a horizontal 
rod, coaxial with the armature. A well 
insulated piece of metal was fastened radially 
on the face of a disk attached to the arma- 
ture shaft, and the two brushes set so that 
they were lightly touched by the radial strip 
at each revolution of the armature. A 
pointer attached to the horizontal shaft car- 
rying the radial arm and contact springs, 
moved over a divided circle on the support 
of the arm, so that angular positions could 
be read. The contact device thus acted as 





changed at once from the erratic behavior 
observed at first, to the beautifully regular 
and uviform character now so familiar to all 
who have used the method under proper 
conditions. 

Fig. 1 is a copy, to scale ;%;, of the original 
curves of measurements made August 4. 
The inner circle gives the angular readings 
of the circle over which the pointer moved. 
Deflections of the galvanometer, on dis- 
charging the condenser through it, are 


T 
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plotted radially, at the angles at which they 
are obtained, the heavy circle being taken at 
zero. The scale is .2 volt per division. 
Curves K-and Z were obtained with the 
machine connected asin Fig. 2, in which A 
is the armature, B B the brushes, F F the 
four field coils, 7 7 the terminals of the 
dynamo, and R the non-inductive resistance. 
The curve K gives the deflections obtained 
when the condenser leads and wiper were 
joined at 7 7. It will be observed that the 





curve is symmetrical, giving eight maxima 
and eight minima per revolution. The 
minima are below zero, and explain the sev- 
eral deflections observed in the first work 
on the arc. The resistance R being non- 
inductive, K is also the curve of current 
strength, to a different scale, and shows that 
the machine was an alternating current ma- 
chine, although the excess of positive area 
over negative shows an average positive 
current. Curve Z was taken with the ma- 
chine in the same condition as before, but 
with the condenser leads attached to the 















brushes at B B. It gives the varying po- 
tential of the armature, as modified by the 
inductive reaction of the field, and shows the 
same symmetry, with less distortion. For 
curve & the field coils were all thrown on 
one side of the armature and condenser 
leads attached at B B, asin Fig. 3. 

To ascertain the effect of an inductive ex- 
ternal resistance on the terminal potentials 
of the machine normally connected, the con- 
aections used in obtaining curve K were 
repeated, the only change made being to 
insert the six coils of the large Stevens 
electromagnet with the non-inductive resist-. 
ance F, adjusting FR to get the same current 
strength used in getting curve K. The re- 
sulting curve showed thesame characteristics 
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fer the Thomson: electrostatic voltmeters. 
For law potential curves nothing has yet 
proven superior to the potentiometer method 
as used here, and described by the writer at 
the American Association meeting at Wash- 
ington last August. The potential differenc: 
to be measured is balanced against that 
= by a battery in a resistance, as iu 
ig. 4 


In the figure, R is a resistance of som 
convenient form, with which contact ma: 
be made with a movable terminal M, or 
which may be varied between or beyond th 
terminals of the Weston voltmeter Jj 
From these terminals wires lead through ; 
commutator C, a sensitive galvanometer o: 
telephone J, and the wiper D, to any point 
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as K, but much magnified, deflections rang- 
ing from — 300 to + 550. Many other 
curves were taken, with the machine self- 
excited and separately excited, on various 
loads and on open circuit, but the results, 
though interesting, are not of sufficient im- 
portance now to occupy your time. The 
most interesting curves and results were 
presented, as a joint paper, by Professor 
Morton and the writer, and read by Professor 
Morton before the American Association for 
the Advancement of Science, at its Boston 
meeting, August 25 to 30,1880. Thecurves 
presented and the original records from 
which they were prepared cannot now be 
found. Immediately after that meeting the 
writer entered on his duties at the University 
of Missouri, and had no opportunity to 
resume the use of the method until his re- 
moval to Ohio in 1885. It was used in that 


R 
Fig. 3. 


year by his students in an examination of 
the Thomson-Houston arc dynamo, substi- 
tuting a Thomson portable electrometer, 
with Leyden jars to increase its capacity. for 
the condenser and galvanometer. Since 
then the method has been used in this 
laboratory on various apparatus, and in 
various ways, but it is needless to recount 
the details. 

Our experience with the method leads us 
to preferthe Thomson portable electrometer 


50 
Circle Readings 


Fig. 5. 


and Leyden jars to all other instruments for 
high potential curves. The electrometer is 
dead beat, is a zero instrument, and is easily 
and quickly set. As usually made,.its con- 
stant is from two to three volts per division, 
and one can easily set to within thatamount. 
The error resulting from an improper read- 
ing, say one division wrong, would be, of 
course, serious in reading low potentials, but 
these readings only occur on nearly straight 
parts of high potential curves, and might be 
entirely omitted without serious error. 

Next to the portable electrometer, we pre- 





A B, whose potential curve is desired. Thi 
whole being in operation, and C proper!) 
placed, Mor R(or both) is adjusted until . 
shows no current, when the potential diffe: 
ence existing at A Bis read off directly i 
volts on the voltmeter W. The use of tl 

voltmeter and telephone is due to R. D 
Mershon, a graduate of the university, w! 

described the method in The Electric 

World of August 29, 1891. 

Fig. 5 is a part of the potential curve re- 
cently taken from a Brush open coil moto: 
run as a dynamo on an inductive load. On 
fourth of the complete curve is shown, ani! 
the parts not given are quite symmetrica 
with this. No ‘‘ smoothing” is applied, bu’ 
the observed points are joined by straigh' 
lines. The sharp angular form shown is du: 
to the fact that readings were taken at inte: 
vals of five degrees, except between 25 an 
35 degrees, where readings were taken 1 
each degree, to determine the character 0 
the sharp variation between 30 and 35 di 
grees. The change of 130 volts, whici 
occurs between 32 and 33 degrees, is uniqu 
and noteworthy, yet it is perfectly definit 
and characteristic, and has been repeated); 
observed under like conditions. The use o: 
ammeters and voltmeters or galvanometer 
in power measurements on such machin 
must, as pointed out in the paper of 1880, 
lead to incorrect results. 

In Dr. Thompson’s paper, referred t: 
above, reference is made to Joubert’s use of 
the method in 1881, and in the recent editio: 
of Thompson’s Dynamo-Electric Machine 
it is described as Joubert’s method. In vie 
of the work here described, and its present: 
tion before the American Association in 1880. 
it seems proper to claim the method which 
in the hands of Professor Ryan, Dr. Dunca: 
and others, has led tu such valuable result 
as an American method. 

Iron for Electrical Purposes. 

We have recently called attention to th 
need for commercial laboratories, says Lon- 
don Judustries. One of the researches fo 
which there is the most urgent need is con 
nected with the magnetic properties of iron. 
It has recently been suggested in America 
that it would be worth while for a manufac 
tory to make a specialty of the productio: 
of high-grade soft iron for the use of maker 
of dynamos, motors and transformers. B« 
fore making this iron we should like t 
know how to secure the properties desired. 
Many text-books say a good deal about th: 
permeability of iron. This is a matter of 
comparatively small importance; what we 
really want to know relates to magneti 
hysteresis. The univeral instruction at pres 
ent is, ‘‘ buy soft Swedish charcoal irov.’ 
This is good, but not cheap. Makers wani 
an iron which is cheap and which is always 
good and can be depended upon. It shoul 
have high specific resistance. This isa poin 
which, we believe, is always neglected. I 
may be incompatible with small bysteresis. 
If not, however, it admits of the use of 
thicker iron, and this is cheaper and more 
easy to work. Another point, generally 
overlooked, is that the iron must not harden 
easily. Whether there are differences in this 
or not we do not know. A very little rough 
handling in the works will double the hys 
teresis loss in an armature. Ifa particular 
grade of iron has slightly greater hysteresis 
than another, but will stand straining with- 
out hardening, it may be much better in 
practice than a quality which is better when 
perfectly annealed. 
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ADVANCE INFORMATION. 


New Electric Companies Formed 
and Important Construc- 
tions Projected. 








y’ALUABLE INFORMATION FOR MANU- 
FACTURERS AND DEALERS. 





We publish below the earliest information 
btainable relating to new electric railways, 
w electric light companies and projected 
ectric construction of all kinds. Every 
ader will find these columns of special 
terest, supply 
uses will receive many valuable sugges- 


and manufacturers and 


ns looking to new business by carefully 
itching this department in the ELECTRICAL 
EVIEW from week to week : 


New Electric Railways. 
oLuMBuUs, Inp.—Jobn 8S. Crump will at 
once build a cross circuit of street rail- 
way, four miles in length and change 
the old line (four miles) to electric 
power. 

REENVILLE, 8. C.—The city council has 
granted a franchise for an electric rail- 
road to H. H. Carson, Southern manager 
of the Thomson-Houston Company. 


SRAINERD, Minn.—The city council has 
passed and the Mayor has signed a 
special charter for an electric car line, 
which will be built immediately. The 
new charter runs to J. N. Nevers, H. 
Spalding and H. J. Spencer. 


ELwoop, Inp.—The Elwood Electric Rail- 
way Company ; capital, $150,000, has 
been incorporated by A. W. Hatch, 
Willard C. Nichols, A. T. Hart, Ed- 
ward McDevitt and J. C. Devere. 


HAVERHILL, Mass. — The Haverhill and 
Groveland Street Railway Company 
has decided to accept the charter granted 
by the aldermen for the use of electricity 
on its road. 


wicaGo, Int.—The Grand Crossing and 
Windsor Park Railway Company has 
been granted a franchise ‘to build a sur- 
face road to be operated by horse, cable 
or electric power through Seventy-fifth 
street from the Illinois Central tracks. 


Lincotn, Nes.—Edward Bignell, of this 
city is at the head of a company formed 
for the purpose of building an electric 
railway from Lincoln to Salt Lake and 
Burlington Beach, a distance of five 
miles. 

East St. Lours, Int.—The 8t. Louis, Col- 
linsville and Eastern Electric Railway 
Company was organized here last week 
with a capital stock of $500,000. An 
application for a license of incorpora- 
tion was made. It is proposed to run 
an electric road from St. Louis to Col- 
linsville, and to touch at all towns and 
villages between these points. They 
intend to commence work as soon as 
possible. 

New Britarn, Conn.—Messrs. Peter C. 
and Patrick H. Dolan, proprietors of 
the New Britain Tramway Company, 
will petition the common council, at its 
next meeting, for permission to intro- 
duce electricity as the motive power on 
the street cars. 

Kineston, N. Y.—The Kingston City Elec- 
tric Railway Company has been formed, 
and the line will be fouranda half miles 
in length, equipped throughout with 
Westinghouse apparatus. The direct- 
ors of the company are Messrs. C. W. 
Deyo, E. T. Stelle, Scott Gillispie, E. 
G. Lawrence, of Kingston; Frederick 
Swift, Wendell Goodwin, H. G. Chap- 
man and N. C. Powelson, of New York. 
Mr. Swiftis treasurer and Mr. Powel- 
son secretary of the company. The 
road will be built at once. 


Lansinc, Micu.—The Capita] Street Rail- 
way Company; capital, $25,000, has 
been organized and will immediately 
begin the construction of a line of elec- 
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tric street railway to the Agricultural 
College grounds. Gordon McDonald, 
A. D. Davids and Jay P. Lee, are di- 
rectors, 





Light, Heat and Power. 
Wrvnona, Minn.—The Northeastern Thom- 
son-Houston Company will establish an 
electric light, heat and power plant in 
Winona. 


Towson, Inp.—The Bay View Electric 
Light and Power Company has been 
organized with a capital of $50,000, by 
Charles G. Hill and others. 


Buruineton, lowa.—The Burlington Steam 
Supply Company will soon transfer its 
charter tothe Burlington Electrical Com- 
pany, which will introduce a complete 
plant of electric lighting and power 


supply. 








Fig. 1.—WaADDELL-ENTzZ PORTABLE 
VENTILATING SET. 


CuicaGo, Inut.—The Morse Light, Heat 
and Power Supply Company; capital, 
$1,000,000. Incorporators, George L. 
Cragg, George W. McMahon and Louis 
Spobn. 


Bayonne, N. J.—An ordinance granting a 
franchise to the Electric Light, Heat and 
Power Company was last week passed 
by the Bayonne city council. There were 
only two oppcsing votes. An electric 
fire alarm system, valued at $5,000, is 
guaranteed to the city as a bonus, in 
consideration of a lighting contract by 
electricity. 


SramrorD, N. Y.—The Stamford Electric 
Light Company has been incorporated 


with a capital of $20,000. The object 


is the furnishing of electricity for light, 
heat and power in Stamford, Delaware 
county. The directors are: Isaac H. 
Maynard, S. E. Churchill, E. W. 
Churchill, Geo. H. Hager, J. K. Grant, 
Johnson Hamilton, William Whitney, 
D. K. Grant, J. P. Grant, of Stamford; 
George W. Crawford, of Delhi. 


NortH TonawanpDA, N. Y.—A company, 
to be known as the Standard Electric 
Light and Power Company, of North 
Tonawanda, has been incorporated at 
Albany with a capital of $100,000. Its 
object is the manufacturing of elec- 
tricity for light, heat and power in the 
towns of Wheatfield and Niagara, in 
Niagara county, and the towns of Ton- 
awanda, Amherst and Grand Island, in 
Erie county. The directors are George 
P. Smith, John D. Warren, Susan O. 
Smith and others, of North Tonawanda. 


Batu, N. Y.—The Bath Electric Illuminat- 
ing and Power Company has been in- 
corporated to manufacture, generate, 
use, rent, lease and sell electricity for 
public and private lighting, heat and 
power in Bath. The capital stock is 
placed at $35,000, and the directors for 
the first year are: William M. Sheehan, 
Thomas M. Sheehan, Walter E. Hyer, 
Robert T. Boyd, all of Newburgh, N. 
Y., Lloyd Vernon Briggs, of Boston, 
and H. Howard, of Stafford Springs, 
Conn. 


Curcaco, Inu.—Applegate Electric Light 
and Power Company, Chicago; capital, 
$1,000,000; incorporators, George W. 
LaRue, Eugene W. Applegate, Elisha 
R. Nichols, Joseph S. Palmer and Rob- 
ert B. Gillies. 


Fort Maprison, [a.—Fort Madison Water 
and Light Company; capital, $500,000. 
Constructing, operating and maintain- 
ing water works, gas and electric light 
plant. Promoters, H. P. Russell, Clar- 
ence D. Turney, Harold F. James, of 
New York city, and Wm. J. McCray 
and Charles H. Peters, of Fort Mad- 
ison, Ia. 


SHaron Hitt, Pa.—The Sharon Hill 
Electric Company; capital, $1,000. 
Supplying light, heat and power by 
electricity at the Boroof Sharon Hill, 
Pa. Promoters, Robt. Barry, Thos. 
Garvin and John Muldoon. Incorpo- 
ration papers sent to Edward P. Bliss, 
727 Walnut street, Philadelphia, Pa. 


ORANGE, TeEx.—Orange Ice, Light and 
Water Works Company; capital, 
$60,000. Promoters, L. Miller, P. B. 
Curry, Alex. Gilmer, E. W. Brown. 
Incorporation papers sent to J. T. 
Hart, Orange, Tex. 


SuHetpon, [a.—Diamond Light and Power 


Company; capital, $50,000. Pro- 
moters, W. D. Boies, F. C. Turner, 
Homer W. Conant. Incorporation 


papers sent to Diamond Light and 
Power Company, Sheldon, Ia. 





New Manufacturing Companies. 

Saco, Marne.—Thbe Electric Gas Machine 
Company has been organized with a 
capital of $500,000, to manufacture the 
Harrington Fire-Proof Gas Machine. 
C. 8. Fessenden, of Arlington, Mass., is 
president of the company. 
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MitFrorp, Mass.—Part of the Johnson & 
Rust factory has been leased to the Mil- 
ford and Hopedale Street Railway Com- 
pany, where it will soon commence the 
manufacture of storage batteries and 
other electrical supplies. 


New York City.—The Wilder Electric 
Hotel Call Company, of New York, has 
been incorporated to manufacture an- 
cunciators, burglar alarms, etc., with a 
capital of $50,000. E. White, C. J. Pear- 
son and L, F. Bosterman, are among the 
directors. 


LoursvitLtE, Ky.—H. F. Donigan, J. W. 
Dawson, J. Myrick, Jr., and others have 
incorporated the New Gaynor Electric 
Company at Louisville, Ky., to manu- 
facture electrical apparatus, etc. The 
capital is $100,000. 





Franchises. 


Mapison, Mo.—It is stated on good authori- 
ty, that the franchises for electric light 
and for electric street railway will be 
asked for within a short time. 


St. Cuarr, Pa.—The town has voted in 
favor of erecting an electric light plant 


at a cost of $20,000. 
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West Newron, Pa.—The citizens will vote 
on the question of creating a bonded debt 
of $25,000 to provide for the erection of 
an electric light plant. 


New Electric Lighting Companies, 

COATESVILLE, Pa.—The Coatesville Electric 
Light Company has secured a site for 
its plant and will begin the work of con- 
struction at once. 

Cincinnati, O.— The Suburban Electric 
Light Company is being organized by 
the stockholders of the old J. B. Morgan 
Electric Company, for the purpose of 
erecting a plant to light Norwood, 
Madisonville, Oakley, Winton Place and 
Avondale by electricity. The capital 
will be $150,000, of which nearly 
$100,000 has been subscribed. 

West Newton, Pa.—W. H. Sams and 
other Irwin capitalists will erect a new 
electric light plant in West Newton at 
a cost of $25,000. Ground will be 
broken in afew days. The new plant 
will be erected after the style of the 
McKeesport electric plant, and will be 
completed by Fall. 





Underground Electrical Company. 
Cuicaao, Int.—The Kimball Underground 
Electrical Company; capital, $1,000,- 
000. Incorporators, Daniel E. Kimball, 
David L. Clymer and Lawrence Peter- 
sen. 





Consolidation. 

Rocuester, N. Y.—The Edison Electric 
Illuminating Company, of Rochester, 
N. Y.; the Rochester Electric Com- 
pany and the Brush Electric Company, 
have been consolidated into one cor- 
poration, to be knownas the Rochester 
Gas and Electric Company; capital, 
$4,300,000, one half being six per cent. 
cumulative preferred stock. 





Capital Stock Increased. 


Ann Arbor, Micn.—Ann Arbor Thomson- 
Houston Electric Company; capital 
stock increased from $50,000 to $60,000. 


Weymovutsa, Mass.—At the annual meeting 
of the Rockland and Abington Electric 
Light and Power Company, held last 
week, the capital stock was increased 
$20,000. The estimated earnings of the 
company for the present year are $16,000 
and the estimated expense of running 
the plant $9,000. 

Hupson, Mica.—Hudson Electric Light 
Company, Hudson, capital increased 
from $15,000 to $25,000. 

Pottstown, Pa.—The stockholders of the 
Pottstown Light, Heat and Power Com- 
pany have decided on an increase of the 
capital stock of the company. The pre- 
sent capital stock is $60,000, value $100 
per share, and the proposed increase 
is $40,000, making a total capital of 
$100,000. 

Kansas City, Mo.—The Edison Electric 
Light and Power Company has filed 
articles of incorporation, increasing its 
capital stock from $150,000 to $225,000. 





Bids Wanted. 
Martins Ferry, O.—Martins Ferry is ad- 
vertising for bids for the building of an 
electric plant. 





ae 
Waddell-Entz Portable Ventilating Set. 

The accompanying cuts illustrate a new 
portable ventilating set recently designed by 
The Waddell-Entz Company, of 203 Broad- 
way, this city, foruseon board of one of our 
United States cruisers. The magnets and 
field coil, which form a compact spool, are 
mounted directly upon the side of the ex- 
hauster shell. The armature encloses the 
magnet and field coil,and is mounted upon the 


same shaft that carries the exhauster blades. 
A single, self-oiling bearing is used. The 
machine is very compact and carefully de- 
signed in all details. The tests of the first 
of these exhausters built, have proved so 
satisfactory, that the Bureau of Equipment 
has ordered a number of sets for the other 
cruisers. The Waddell Entz Company are 
building blowers aud exbausters of this ty pe 
in larger sizes for general use. 
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Moctriont Fiber Carbon 
Company, Detroit; Mich., have sent out 
a peat Jittle brochure describing their car- 
bon products. 


The 


The Robinson Motorand Battery 
Company, John Hancock Building, Bos- 
ton, are sending forth a tasteful catalogue of 
the motors and batterics, entitled ‘*‘ Our 
Silent Salesman.” Send for one. 


H. T. Paiste, the well krown electric 
switch inventor, of Philadelphia, is fitting 
up his new factory with fine machinery. 
This enterprising electrical worker will be 
heard from soon again with something novel. 


Messrs. Baker & Company, the 
platinum refiners of Newark, N. J., report 
the price of platinum luwer at the present 
time than it has been for eight years. Asa 
consequence, thiscompany finds the demand 
very large, the electrical interests being large 
purchasers of this precious metal. 

F. E. Reed & Company, Wor- 
cester, Mass., have issued a neat, pocket size, 
illustrated catalogue of machinists’ tools 
made from new and improved patterns. 
This company is now occupying its new 
shops, and has facilities equal to any demand 
made upon it for the filling of orders. 


J. H. Bunnell & Company, 76 
Cortlandt street, New York, the well known 
electrical supply dealers, are sending out a 
glass paper weight, coverivg portraits of 
Jesse H. Bunnell and Charles Me- 
Laughlin, the heads of the business. Be- 
tween the portraits is the cabalistic ** 73.” 


Messrs. 


Chicago Great Western Railway 
is the name. of the company which will 
hereafter operate, under lease, the Chicago, 
St. Paul and Kansas City Railway. The 
use of the maple leaf trude mark, peculiar 
to the Chicago, St. Paul and Kansas City 
Railway, will be continued by the new com- 
pany. 

The Enterprise Construction 
and Supply Company, Limited, 
167 Gravier street, New Orleans, have put 
forth a number of circulars announcing that 
they are agents for the well known Ball 
combined are and incandescent plants, the 
Detroit Moteur Company’s motors and other 
specialtiés, 

The Electric Heat Alarm Com- 
pany, 113 Devonshire street, Boston, has 
secured Mr. Ira Cornwall, secretary of the 
John, N. B., Board of Trade, as its 
agent for St. John. It is probable thata 
company will be formed in that city for the 
purchase of the Canadian patents of the 
parent company. 


st 


The Chicago Fire-Proof Cover- 
ing Company, manufacturers of fire-proof 
insulation for steam pipes, boilers and other 
heated surfaces, is sending out to its friends 
a pocket memorandum book advertising its 
wares. The Boston office of the company is 
ut 159 Pearl street. Mr. Albert Dutton is 
manager of this branch. 


The Ries Electric Specialty Com- 
pany, Baltimore, Md., is sending out a 
beautiful little advertising brochure entitled 
“The Ries Regulating Socket, the Missing 
Link in Electric Lighting.” The book is 
printed in colors and is a convincing recom- 
mendation of this valuable device for alter- 
nating current lamps. 


The Central Electric Company, 
Chicago, are meeting with success with the 
Acme lead. cable, manufactured by the 
Okonite Company. This cable is substan- 
tially made, and, for underground service, 
there is none. better. It has been on the 


market now about a year and no complaints 
are heard, but rather praises in its favor. 


: works will be 


| Please 








The Brown & Sharpe Manufac- 
turing Company, Providence, R. }., 
have issued the following notice: ‘‘ Our 
closed from August 1 to 13, 
inclusive, for annual vacation and repairs. 
bear this in mind in connection 
with any orders you bave in contemplation. 
The office will be kept open as usual, and 
all orders will be promptly filled for ma- 
chinery or tools described in our catalogue, 
acd usually kept in stock.” 

It is generally taken for granted that 
in all branches of the electrical industries 
great progress is steadily being made. It is 
a good thing, however, occasionally to stop 
a moment and gain different knowledge in 
current matters electrical. Of course, there 
are some features of electrical development 
which are not, as yet, successful commer- 
cially. When a concern of world-wide 
reputation, such as Otis Brothers, of New 
York, report tbat in the last 60 days they 
have installed 21 electric elevators, it isa 
settled fact that this branch of applied elec 
tricity is booming. Why shouldn’t it? Their 
elevator is a demonstrated success, and is 
constructed with that particularity, as to de- 


tail, that has made the concern of Otis 
srotbers famous. 
The Hercules Iron Works, of 


Chicago, have added to their already exten- 
sive line of ice machinery and other specia)- 
ties the manufacture of a new 
forging and bending machines, for forging 
and forming iron and steel to any desired 
shape. One special feature of their machine 
is the rapid manufacture of turn buckles of 
all sizes. They have also begun the manu- 
facture and already placed on the market a 
new design of a light spring hammer, which 
takes the place of more expensive tools 
where a hammer with a blow ranging from 
15 to 30 pounds is needed. The hammer is 
so arranged that one or more can be operated 
with one belt. They are to be attached to 
posts or the side of the shop, Circulars of 
their tools will be sent on application. 


line of 


MACHINERY IN STOCK. 


Engine Lathes, 10 in. x 4 ft.; 11in. x5 ft.; 12in.x 
6 ft.; 14 in. x 6ft.; 16in. x6ft.; 18in. x8ft.; ” 20 in. x 
8 ft., with tapesattachment; 22 in. x 12 ft. and 14 ft.; 
24 in. and 26 in. ty ft.; 30 in. 22% gh 18 = 

3 t.; 


36 in. and 38 in. x 20 ft.; 42 in. 
88 in. x 31 ft.; 96in. x 20ft. Fox Lathes, in” = . 


5 ft.; 14in. x 5ft.; 15in. x 6ft.; 18in.x6ft. Turret 
Lathes, 12 in. x5ft.; 14 in. x 5 ft.; 15 in. and 16 in. 
x 6ft.; 18in. x 6 ft.; 36in. x & ft. 


Planers, 16 in. x 16 in. x 3 ft.; 20in. x 20in. x4ft.; 
24in. x 24 in. x 6 ft.; 30 in. x 30 in. x 6 ft.; 36 in. x 
86 in. x 10 ft.; 
22 ft.; 60in. x 49 in. x 24 ft. 

Friction Shapers, 15 in.. 16 in., 20 in., 22 in., 32 . 

Crank Sh apers, 6in., 8in., 10 in., 12 in., 138 in., 
n., 17 in., 20 in., 24 in., 28in 

Screw ‘Machines, Nos. ‘i 2, 8, 4, with or without 
Wire Feed. 

Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 58, Ferracute; Nos. 1, 2, 3, 
Stiles & Parker. 

5 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 3 Cam Cutters. 

Bolt Cutters, "i in. to 1 in., 4 in to 2in. 

2 Profiling Machines. 
Cutter. 

C. D. and E. Horizontal Boring Machine. Newark 
Machine Tool Co. 

Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
116 Liberty Street, New York. 
59 South Canal St., Chicago, Ill. 





HIS is a cut of 
T the Law Bat- 
tery Double 
Cylinder Carbon 
Element attached 
to cover with zinc. 
It has 117 square 
inch carbon sur- 
face. The element 
is everlasting and 
is so guaranteed. 
Why use a battery 
with a chemical 
depolarizer that 
needs frequent re- 
newal of the nega- 
tive element ? 





LAW BATTERY COMPANY, 
85 JOHN STREET, N. Y 








The Sioux City Electrical Supply Co. 


has added $12,000 to their paid-up capital. 
They are now operating a Brass Foundry, making 

a specialty of casting electrical goods, but also 

tin, aluminum and 


babbitt, 


casting copper, lead, zine, 


antimony ; making solder, commutator 


bars, ete., for the trade. 


$4,400 CASH 
Buys a stock of Electrical Supplies, good 
will of business, present contracts, etc., if 
taken at once. Business established in 
growing town of 39,000. Goods alone in- 
ventory $4,600, market value. Copy of 
inventory confidentially furnished on ap- 
plication. Address, 
‘* BUSINESS,” 
ELECTRICAL REVIEW, 13 Park Row, NW. Y. 


, Something New ne mc 
One, two, three, and IR! ¢ 











‘Out spindl @ drills for 
vght work. 


SENS | TIVE 





for years is app 
















Spindles driven 1,000 in 
with single, endless B atest anc 
belts. Large driving best. Special ma 
pulleys, tightenerana chinery to order. 
variable speeds pro Catalogue of fine 
vided. tools free. 


Dwight Shi Machine Co 


MARTFORD, CO 


THE DANDY BELL. 


Best Bell, pressed metal 
gong, long phosphor bronze 
springs and platinum contact 
points. Most reliable bell in 
the market. In four sizes, 
214 inches, 3 inches, 34% inches 
and 4 inches. Samples sent 
post-paid to all dealers upen receipt of 50 
cents and business card. 


THE TIME ELECTRIC C0., 


C. 0. BARTLETT, Gen. Manager, 
CLEVELAND, Oo. 


HANDLER, FFRENGH & 60. 


ist NATIONAL BANK BUILDING, 
KANSAS CITY, 








KANSAS 
ELECTRICAL SECURITIES. 


Buy and scll 
Railway Bonds. 
Promote and contract for the construction 
of Electric Light Plants and Street Railways. 
Correspondence solicited. 


ROBB MACKIE, 
Consulting Electrical Engineer, 


NEAVE BUILDING, 
CINCINNATI, O. 


Electric Light and Strect 








THE CRAVES ARC LAMPS. 


FOR ALL CIRCUITS. 
BEST AND CHEAPEST. 


HIGH AND LOW TENSION. 
WRITE FOR PARTICULARS, 


DON’T PURCHASE UNTIL YOU SEE THEM. 





GRAVES TRANSFORMERS are the lightest in Weight and 





highest in Efficiency. 





The W. 0. GRAVES Electrical & Manufacturing Company, 


CLEVELAND, 


OHIO. 


42 in. x 42 in. x 12 ft.; 44in. x 48in. x | 


| 
| 
| 
' 


1 36 in. and 48 in. Gear | 





AN 


ELECTRICAL 


LIBRARY. 


4 “OPPORTUNITY FOR BEGINNERS. 


| — 

'_A Comprehensive, Carefully 

Selected, yet Inexpensive, 
List of Instructive 


Electrical Books. 


In response to the many inquiries from 
all parts of the country as to the best books 
desirous of becoming 


for those who are 








| ELectric BELLS 
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posted in the rudiments of Electricity in its 


various branches, and in an endeavor t 
afford beginners as wide a range of reading 
as possible for a comparatively small outlay, 
the Book Department of the ELECTRICAL 
REVIEW PUBLISHING COMPANY makes th 
following offer : 

We will send by express, prepaid, o1 
receipt of $15.00, fourteen books by the 
most popular authors, especially adapted 
for a course of elementary reading, including 


the ELECTRICAL REVIEW for one year, as 


follows : 


PRracTicaAL ELEcTRICITY, - By Ayrton 


ELEMENTS OF ELECTRIC LIGHT- 


By Atkinson 


ING, - 
DyNaMO TENDER’S HAND Book, By Badt 
INCANDESCENT Wrrinc Hanp- 

Boor, - - - By Badt 
THE Dynamo, By Botton 


ALL 
Aspout THEM, - - 


AND 
By Bottone 
ELECTRICITY FOR ENGINEERS, By Desmond 
By Dolbear 
ALTERNATE CURRENT MACHIN- 

ERY, - - - - By Kapp 
INCANDESCENT ELxrctTric LIGHT- 

ING, - : - - By Latimer 


A, B, C, or Etectrricity, By Meadowcroft 


ELECTRICITY SIMPLIFIED, - By Sloane 


ELECTRICIANS’ Primers (Theory and Prac- 
tice), 2 Volumes. 


ELEctTRICAL REViEw, - OnE YEAR 


(52 Numbers.) 


The price of the above list is $18.00, and, 
aside from the saving on cost, the student has 
the benefit of an unexcelled selection from 


which he can derive the best practical results. 


REMEMBER: $15.00 buys 
all of the above, delivered to 
your office or residence. 


Address: 


ELECTRICAL REVIEW, 


13 Park Row, N. Y. 








